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OPTIMIZED NARRATIVE GENERATION
AND FACT CHECKING METHOD AND
SYSTEM BASED ON LANGUAGE USAGE

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application is a continuation application of co-
pending U.S. patent application Ser. No. 14/477,009, filed
on Sep. 4, 2014, and titled “OPTIMIZED FACT CHECK-
ING METHOD AND SYSTEM,” which is hereby incorpo-
rated by reference in its entirety for all purposes.

FIELD OF THE INVENTION

The present invention relates to the field of information
analysis. More specifically, the present invention relates to
the field of automatically verifying the factual accuracy of
information.

BACKGROUND OF THE INVENTION

Information is easily dispersed through the Internet, tele-
vision, social media and many other outlets. The accuracy of
the information is often questionable or even incorrect.
Although there are many fact checkers, they typically suffer
from issues.

SUMMARY OF THE INVENTION

An optimized fact checking system analyzes and deter-
mines the factual accuracy of information and/or character-
izes the information by comparing the information with
source information. The optimized fact checking system
automatically monitors information, processes the informa-
tion, fact checks the information in an optimized manner
and/or provides a status of the information.

The optimized fact checking system provides users with
factually accurate information, limits the spread of mislead-
ing or incorrect information, provides additional revenue
streams, and supports many other advantages.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a flowchart of a method of implementing
optimized fact checking according to some embodiments.

FIG. 2 illustrates a block diagram of an exemplary com-
puting device configured to implement the optimized fact
checking method according to some embodiments.

FIG. 3 illustrates a network of devices configured to
implement fact checking according to some embodiments.

FIG. 4 illustrates a flowchart of a method of summarizing
and fact checking according to some embodiments.

FIG. 5 illustrates a flowchart of a method of fact checking
utilized with news generation according to some embodi-
ments.

FIG. 6 illustrates a flowchart of a method of news
aggregation, summarization and fact checking according to
some embodiments.

FIG. 7 illustrates a flowchart of a method of fact checking
utilized with news aggregation and news generation accord-
ing to some embodiments.

FIG. 8 illustrates a flowchart of a method of utilizing
multiple items of content to generate a summary or new
content according to some embodiments.
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2

FIG. 9 illustrates a flowchart of a method of utilizing fact
checking to generate content according to some embodi-
ments.

FIG. 10 illustrates a flowchart of a method of utilizing fact
checking for summarization according to some embodi-
ments.

FIG. 11 illustrates a flowchart of a method of utilizing
language differences in generating, aggregating, summariz-
ing and/or fact checking according to some embodiments.

FIG. 12 illustrates a flowchart of a method of generating
and fact checking content according to some embodiments.

FIG. 13 illustrates a flowchart of a method of aggregating
and fact checking content according to some embodiments.

FIG. 14 illustrates a flowchart of a method of summariz-
ing and fact checking content according to some embodi-
ments.

FIG. 15 illustrates a flowchart of a method of fact check-
ing content and generating content according to some
embodiments.

FIG. 16 illustrates a flowchart of a method of fact check-
ing content and aggregating content according to some
embodiments.

FIG. 17 illustrates a flowchart of a method of fact check-
ing content and summarizing content according to some
embodiments.

FIG. 18 illustrates a flowchart of a method of generating,
aggregating, summarizing and/or fact checking content
according to some embodiments.

FIG. 19 illustrates a flowchart of a method of generating,
aggregating, summarizing and/or fact checking content
according to some embodiments.

FIG. 20 illustrates a flowchart of a method of generating,
aggregating, summarizing and/or fact checking content
according to some embodiments.

FIG. 21 illustrates a diagram of exemplary implementa-
tions usable with or without optimized fact checking accord-
ing to some embodiments.

FIG. 22 illustrates a diagram of an augmented reality
device according to some embodiments.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

An optimized fact checking system determines the factual
accuracy of information by comparing the information with
source information. Additional analysis is able to be imple-
mented as well such as summarizing the information, aggre-
gating information and generating information.

FIG. 1 illustrates a flowchart of a method of implementing
optimized fact checking according to some embodiments.

In the step 100, information is monitored. In some
embodiments, all information or only some information
(e.g., a subset less than all of the information) is monitored.
In some embodiments, only explicitly selected information
is monitored. In some embodiments, although all informa-
tion is monitored, only some information (e.g., information
deemed to be fact-based) is fact checked. In some embodi-
ments, the step of monitoring is skipped.

The information includes, but is not limited to, broadcast
information (e.g., television broadcast information, radio
broadcast information), email, documents, articles, news
reports, database information, social networking/media con-
tent (tweets/Twitter®, Facebook® postings), webpages,
message boards, web logs, any computing device commu-
nication, telephone calls/communications, audio, text, live
speeches/audio, radio, television video/text/audio, VoIP
calls, video chatting, video conferencing, images, videos,
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and/or any other information. The information is able to be
in the form of phrases, segments, sentences, numbers,
words, comments, values, graphics, and/or any other form.

In some embodiments, monitoring includes recording,
scanning, capturing, transmitting, tracking, collecting, sur-
veying, and/or any other type of monitoring. In some
embodiments, monitoring includes determining if a portion
of the information is able to be fact checked. For example,
if information has a specified structure, then it is able to be
fact checked.

In some embodiments, the optimized fact checking sys-
tem is implemented without monitoring information. This is
able to be implemented in any manner. For example, while
information is transmitted from a source, the information is
also processed and fact checked so that the fact check result
is able to be presented. In some embodiments, the fact check
result is embedded in the same stream as the information. In
some embodiments, the fact check result is in the header of
a packet.

In the step 102, the information is processed. Processing
is able to include many aspects including, but not limited to,
converting (e.g., audio into text), formatting, parsing, deter-
mining context, transmitting, converting an image into text,
analyzing and reconfiguring, and/or any other aspect that
enables the information to be fact checked in an optimized
manner. Parsing, for example, includes separating a long
speech into separate phrases that are each separately fact
checked. For example, a speech may include 100 different
facts that should be separately fact checked. In some
embodiments, the step 102 is able to be skipped if process-
ing is not necessary (e.g., text may not need to be processed).
In some embodiments, processing includes converting the
information into a searchable format. In some embodiments,
processing occurs concurrently with monitoring. In some
embodiments, processing includes capturing/receiving and/
or transmitting the information (e.g., to/from the cloud).

In a specific example of processing, information is con-
verted into searchable information (e.g., audio is converted
into searchable text), and then the searchable information is
parsed into fact checkable portions (e.g., segments of the
searchable text; several word phrases).

Parsing is able to be implemented in any manner includ-
ing, but not limited to, based on sentence structure (e.g.,
subject/verb determination), based on punctuation includ-
ing, but not limited to, end punctuation of each sentence
(e.g., period, question mark, exclamation point), intermedi-
ate punctuation such as commas and semi-colons, based on
other grammatical features such as conjunctions, based on
capital letters, based on a duration of a pause between words
(e.g., 2 seconds), based on duration of a pause between
words by comparison (e.g., typical pauses between words
for user are 0.25 seconds and pauses between thoughts are
1 second)—the user’s speech is able to be analyzed to
determine speech patterns such as length of pauses between
words lasting a fourth of the length for pauses between
thoughts or sentences, based on a change of a speaker (e.g.,
speaker A is talking, then speaker B starts talking), based on
a word count (e.g., 10 word segments), based on speech
analysis, based on a slowed down version (recording the
content, slowing down the recorded content to determine
timing breaks), based on keywords/key phrases, based on
search results, and/or any other manner. In some embodi-
ments, processing includes, but is not limited to, calculating,
computing, storing, recognition, speaker recognition, lan-
guage (word, phrase, sentence, other) recognition, labeling,
and/or characterizing.
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In the step 104, the information is fact checked in an
optimized manner. In some embodiments, instead of or in
addition to fact checking, methods such as generating,
aggregating, and/or summarizing are implemented. Fact
checking includes comparing the information to source
information to determine the factual validity, accuracy,
quality, character and/or type of the information. In some
embodiments, the source information includes web pages on
the Internet, one or more databases, dictionaries, encyclo-
pedias, social network information, video, audio, any other
communication, any other data, one or more data stores
and/or any other source.

In some embodiments, the comparison is a text compari-
son such as a straight word for word text comparison. In
some embodiments, the comparison is a context/contextual
comparison. In some embodiments, a natural language com-
parison is used. In some embodiments, pattern matching is
utilized. In some embodiments, an intelligent comparison is
implemented to perform the fact check. In some embodi-
ments, exact match, pattern matching, natural language,
intelligence, context, and/or any combination thereof is used
for the comparison. Any method of analyzing the source
information and/or comparing the information to the source
information to analyze and/or characterize the information is
able to be implemented. An exemplary implementation of
fact checking includes searching (e.g., a search engine’s
search), parsing the results or searching through the results
of the search, comparing the results with the information to
be checked using one or more of the comparisons (e.g.,
straight text, context or intelligent) and retrieving results
based on the comparison (e.g., if a match is found return
“True”). The comparison is able to involve comparing a text
string found in the target information with source informa-
tion to determine if a match is found, or comparing a pattern
of content with patterns in source content, or any other
implementation. The results are able to be any type includ-
ing, but not limited to, binary, Boolean (True/False), text,
numerical, and/or any other format. In some embodiments,
determining context and/or other aspects of converting could
be implemented in the step 104. In some embodiments, the
comparison for fact checking includes determining if a
source agrees with (or confirms) or disagrees with (or
disproves) the target information, and then the number of
agreeing sources is compared with the number of disagree
sources. For example, if 10 sources agree and 5 disagree
with the target information, then the result of the fact check
is true. In some embodiments, a source is considered to
agree if the searched for content is found in the source (e.g.,
a match is found), and a source is considered to disagree if
the searched for content is not found in the source or if an
opposite content is found (e.g., same search string but with
a “not” in front of it). In some embodiments, fact checking
utilizes previously fact checked sources (fact checked manu-
ally and/or automatically), and information (e.g., segments,
phrases, sentences) from the sources is classified as accurate
or factually inaccurate, then information being fact checked
is compared with the classified source information, and if a
match is found in a classification, then the value of that
classification is returned, and if a match is not found, then a
result such as “unknown” is returned. For example, “X was
the president during the war” is fact checked, and the phrase
is found in the factually inaccurate classification, so a result
of false or factually inaccurate is returned. In another
example of fact checking, a set of data is collected/estab-
lished. In some embodiments, the collected data is limited to
fact checked data or data where the inaccurate content has
been removed or classified separately. Then, any one of the
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searches (e.g., exact, text, pattern, intelligent) is used to find
a match in the collected source data, and if the number of
matches is above a threshold, a result of true is returned,
otherwise, false is returned. A confidence score is able to be
generated in any manner; for example, a confidence score is
based on the number of sources that agree or disagree with
the information—10 sources agree/match with the informa-
tion and 0 disagree=100% confidence score or 9 sources
agree with the information and 1 disagrees=90% confidence
score. In some embodiments, the sources are rated and/or
weighted. For example, sources are able to be given more
weight based on accuracy of the source, type of the source,
user preference, user selections, classification of the source,
and/or any other weighting factor. The weighting is then able
to be used in determining the fact check result. For example,
if a highly weighted or rated source agrees with a comment,
and a low weighted source disagrees with the comment, the
higher weighted source is used, and “valid” or a similar
result is returned.

For example, if information is being fact checked using
comparison, the comparisons may result in sets of results
(e.g., two different sets of results are found—a first set
determines the information is true, and the second set
determines the information is false), the set with the higher
rated sources or source score is selected. A sample equation
is:

Comparison Score=Number of Sources*Average Rating
of Sources, where the comparison with highest Comparison
Score determines the verification result. For example, “Cor-
poration Z is a polluter,” results in 100 sources with an
average rating of 8 (where 1 is untrustworthy and 10 is very
trustworthy) saying “True,” and 5 sources with an average
rating of 3 saying “False,” the result would be “True” since
(100*8)=800 is greater than (5*3)=15.

In the step 106, a status of the information is provided/
presented/displayed based on the fact check result. The
status is provided in any manner including, but not limited
to, transmitting and/or displaying text, highlighting, under-
lining, color effects, a visual or audible alert or alarm, a
graphical representation, and/or any other indication. The
meaning of the status is able to be any meaning including,
but not limited to, correct, incorrect, valid, true, false,
invalid, opinion, hyperbole, sarcasm, hypocritical, comedy,
unknown, questionable, suspicious, need more information,
depends, misleading, deceptive, possibly, close to the truth,
and/or any other status. The status is able to be presented in
any manner, including, but not limited to, lights, audio/
sounds, highlighting, text, a text bubble, a scrolling text,
color gradient, headnotes/footnotes, an iconic or graphical
representation, a video or video clip, music, other visual or
audio indicators, a projection, a hologram, a tactile indicator
including, but not limited to, vibrations, an olfactory indi-
cator, a Tweet, a text message (SMS, MMS), an email, a
page, a phone call, a social networking page/transmission/
post/content, or any combination thereof. For example, text
is able to be highlighted or the text color is able to change
based on the validity of the text. For example, as a user types
a social network message, the true statements are displayed
in green, the questionable statements are displayed in yel-
low, and the false statements are displayed in red. In some
embodiments, providing the status includes transmitting
and/or broadcasting the status to one or more devices (e.g.,
televisions). In another example, a web page and/or social
networking content includes markings such as strikethrough
or highlighting and text embedded/overlaid, so that the user
is able to read a webpage with the fact check results
displayed.
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The status is also able to include other information
including, but not limited to, statistics, citations and/or
quotes. Providing the status of the information is also able
to include providing additional information related to the
fact checked information, such as an advertisement. In some
embodiments, providing includes pointing out, showing,
displaying, recommending, playing, presenting, announc-
ing, arguing, convincing, signaling, asserting, persuading,
demonstrating, denoting, expressing, hinting, illustrating,
implying, tagging, labeling, characterizing, and/or reveal-
ing.

In some embodiments, the optimized fact checking sys-
tem is implemented such that responses, validity determi-
nations and/or status presentations are available in real-time
or near real-time. By real-time, it is meant instantaneously
(e.g., within 1 second); whereas near real-time is within a
few seconds (e.g., within 5 seconds). Furthermore, since the
monitoring, processing, fact checking and providing status
are all able to be performed automatically without user
intervention, real-time also means faster than having a
human perform the search and presenting results. Depending
on the implementation, in some embodiments, the fact check
result, summary, generated story, aggregation, and/or other
information is presented in at most 1 second, at most several
seconds (e.g., at most 5 seconds), at most a minute (not
real-time), at most several minutes or by the end of a
show/content. In some embodiments, the time amount (e.g.,
at most 1 second) begins once a user pauses in typing, once
a phrase has been communicated, once a phrase has been
determined, at the end of a sentence, once an item is flagged,
or another point in a sequence. For example, as soon as a
phrase is detected, the optimized fact checking system
checks the fact, returns a result and displays an indication
based on the result in less than 1 second——clearly much
faster than a human performing a search, analyzing the
search results and then typing a result to be displayed on a
screen.

In some embodiments, fewer or more steps are imple-
mented. Furthermore, in some embodiments, the order of the
steps is modified. In some embodiments, the steps are
performed on the same device, and in some embodiments,
one or more of the steps, or parts of the steps, are separately
performed and/or performed on separate devices. In some
embodiments, each of the steps 100, 102, 104 and 106 occur
or are able to occur in real-time or non-real-time. Any
combination of real-time and non-real-time steps is possible
such as all real-time, none real-time and everything in
between.

FIG. 2 illustrates a block diagram of an exemplary com-
puting device 200 configured to implement the optimized
fact checking method according to some embodiments. The
computing device 200 is able to be used to acquire, store,
compute, process, communicate and/or display information
including, but not limited to, text, images, videos and audio.
In some examples, the computing device 200 is able to be
used to monitor information, process the information, fact
check the information, generate, aggregate, summarize, and/
or provide a status of the information. In general, a hardware
structure suitable for implementing the computing device
200 includes a network interface 202, a memory 204, a
processor 206, I/O device(s) 208, a bus 210 and a storage
device 212. The choice of processor is not critical as long as
a suitable processor with sufficient speed is chosen. The
memory 204 is able to be any conventional computer
memory known in the art. The storage device 212 is able to
include a hard drive, CDROM, CDRW, DVD, DVDRW,
flash memory card, solid state drive or any other storage
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device. The computing device 200 is able to include one or
more network interfaces 202. An example of a network
interface includes a network card connected to an Ethernet
or other type of LAN. The I/O device(s) 208 are able to
include one or more of the following: keyboard, mouse,
monitor, display, printer, modem, touchscreen, touchpad,
speaker/microphone, voice input device, button interface,
hand-waving, body-motion capture, touchless 3D input,
joystick, remote control, brain-computer interface/direct
neural interface/brain-machine interface, camera, and other
devices. In some embodiments, the hardware structure
includes multiple processors and other hardware to perform
parallel processing. Fact checking application(s) 230 used to
perform the monitoring, processing, fact checking and pro-
viding are likely to be stored in the storage device 212 and
memory 204 and processed as applications are typically
processed. More or fewer components shown in FIG. 2 are
able to be included in the computing device 200. In some
embodiments, fact checking hardware 220 is included.
Although the computing device 200 in FIG. 2 includes
applications 230 and hardware 220 for implementing the
fact checking, the fact checking method is able to be
implemented on a computing device in hardware, firmware,
software or any combination thereof. For example, in some
embodiments, the fact checking applications 230 are pro-
grammed in a memory and executed using a processor. In
another example, in some embodiments, the fact checking
hardware 220 is programmed hardware logic including gates
specifically designed to implement the method.

In some embodiments, the fact checking application(s)
230 include several applications and/or modules. Modules
include a monitoring module for monitoring information, a
processing module for processing (e.g., converting) infor-
mation, a generating module for generating a story or other
information, an aggregating module for aggregating infor-
mation, a summarizing module for summarizing informa-
tion, a fact checking module for fact checking information
and a providing module for providing a status of the infor-
mation. In some embodiments, modules include one or more
sub-modules as well. In some embodiments, fewer or addi-
tional modules are able to be included. In some embodi-
ments, the applications and/or the modules are located on
different devices. For example, a device performs monitor-
ing, processing, and fact checking, but the providing is
performed on a different device, or in another example, the
monitoring and processing occurs on a first device, the
generating, aggregating, summarizing and/or fact checking
occurs on a second device and the providing occurs on a
third device. Any configuration of where the applications/
modules are located is able to be implemented such that the
fact checking system is executed.

Examples of suitable computing devices include, but are
not limited to a personal computer, a laptop computer, a
computer workstation, a server, a mainframe computer, a
handheld computer, a personal digital assistant, a pager, a
telephone, a fax machine, a cellular/mobile telephone, a
smart appliance, a gaming console, a digital camera, a digital
camcorder, a camera phone, a smart phone/device (e.g., a
Droid® or an iPhone®), a portable music player (e.g., an
iPod®), a tablet (e.g., an iPad®), a video player, an e-reader
(e.g., Kindle™), a DVD writer/player, an HD (e.g., Blu-
ray®) or ultra high density writer/player, a television, a copy
machine, a scanner, a car stereo, a stereo, a satellite, a DVR
(e.g., TiVo®), a smart watch/jewelry, smart devices, a home
entertainment system or any other suitable computing
device.
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In some embodiments, the systems described herein are
implemented using a device with specialized components
such as a specialized fact checking microprocessor config-
ured to fact check content, a specialized news generation
microprocessor configured to generate stories, and/or a
specialized summarization microprocessor with self-con-
tained lexical chaining resources such as a synonym data-
base. In some embodiments, the systems described herein
are implemented using a device with specialized compo-
nents such as a specialized fact checking memory configured
to store fact check sources and/or results, a specialized news
generation memory configured to store content for generat-
ing stories, and/or a specialized summarization memory
configured to store self-contained lexical chaining resources
such as a synonym database.

In another example, a camera phone device is configured
for implementing the methods described herein. The camera
phone device includes a sensor for acquiring content (e.g.,
photos/videos), an image processor configured for process-
ing the image content, and a memory for storing the image
content. Additionally, the camera phone device includes a
processor and additional memory for processing and storing
content including fact checking, summarizing, aggregating,
and/or generating content. Although the device described is
a camera phone, any device with a camera (e.g., a tablet,
smart watch) is able to be utilized. In an exemplary imple-
mentation, the camera device captures an image, processes,
displays the image is on a display, additionally, generating,
aggregating, summarizing and/or fact checking are imple-
mented on the camera device using either the captured
image or other content.

In another example, a device is configured to couple with
a camera device. For example, the device is a computing
device with a USB port which is able to receive a cable
which couples to a video/camera/webcam device. In some
embodiments, a device includes a camera device or is
configured to couple with a camera device.

FIG. 3 illustrates a network of devices configured to
implement fact checking according to some embodiments.
The network of devices 300 is able to include any number
of'devices and any various devices including, but not limited
to, a computing device (e.g., a tablet) 302, a television 304,
a smart device 306 (e.g., a smart phone) and a source 308
(e.g., a database) coupled through a network 310 (e.g., the
Internet). The source device 308 is able to be any device
containing source information including, but not limited to,
a searchable database, web pages, transcripts, statistics,
historical information, or any other information or device
that provides information. The network 310 is able to any
network or networks including, but not limited to, the
Internet, an intranet, a LAN/WAN/MAN, wireless, wired,
Ethernet, satellite, a combination of networks, or any other
implementation of communicating. The devices are able to
communicate with each other through the network 310 or
directly to each other. One or more of the devices is able to
be an end user device, a media organization, a company
and/or another entity. In some embodiments, peer-to-peer
sourcing is implemented. For example, the source of the data
to be compared with is not on a centralized source but is
found on peer sources.

FIG. 4 illustrates a flowchart of a method of summarizing
and fact checking according to some embodiments. In the
step 400, information (e.g., target information) is monitored.
In the step 402, the information is processed/analyzed. In the
step 404, the information is summarized. In some embodi-
ments, the information is summarized using lexical chaining
or another summarization implementation. In some embodi-
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ments, the summary includes selected sentences based on
the lexical chaining. For example, 5 sentences are selected
using lexical chaining. In some embodiments, the sentences
are unedited, and in some embodiments, the sentences are
edited (e.g., only segments of sentences are selected). In the
step 406, the summary generated is fact checked by com-
paring the summary with source information. For example,
the summary is separated into segments which are fact
checked by comparing the segments with source informa-
tion. In the step 408, the summary and/or fact check results
are displayed. In some embodiments, fewer or additional
steps are implemented. For example, in addition to fact
checking the summarized information, the entire target
information (or a larger portion than the summary) is fact
checked as well. In some embodiments, the order of the
steps is modified. For example, in some embodiments, the
information is fact checked, and then the fact checked
information is summarized. For example, only content deter-
mined to be factually accurate is summarized or only content
determined to be factually inaccurate is summarized, or
another characterization is summarized.

In some embodiments, lexical chaining is utilized to
summarize target information. For example, a video is
monitored or a web page is analyzed, and instead of or in
addition to fact checking the monitored/analyzed informa-
tion, a summary is generated using lexical chaining. The
generated summary is fact checked by comparing the sum-
mary or portions thereof with source information.

In some embodiments, lexical chaining is utilized to
summarize source information. For example, instead of or in
addition to storing entire web pages, articles, transcripts,
and/or other source information to be used to compare with
target information, summaries or lexical chains of the source
information are generated and stored. In some embodiments,
only summaries are stored, and only the summaries are used
for comparing with target information. In some embodi-
ments, the summaries are generated and used but not stored.
In some embodiments, summaries are stored with the full
source information, and the summaries are used in a pre-
liminary comparison to determine if a source is useful, and
then the full text is used for further comparison to determine
a fact check result.

A lexical chain is a sequence or collection of related
words or multiword phrases. The related words are able to
be close in proximity (e.g., adjacent words or words in the
same sentence) or not close (e.g. somewhere in the same
document). Words are able to be considered related in any
manner such as based on a thesaurus. A lexical chain is able
to be dependent on or independent of grammatical structure.
A lexical chain receives a score based on the length of the
chain and/or the relationships between the chain items (e.g.,
same word, antonym, synonym, meronym, hypernym, hol-
onym). The lexical chain is able to be used to determine
topical elements in a document which are then able to be
used to summarize the document. A lexical chain with a
higher score represents a key concept whereas a lower score
is a minor point.

Lexical chaining is implemented in any manner. In some
embodiments, lexical chaining utilizes one or more sources
such as: the WordNet thesaurus, a segmentation algorithm,
a part of speech tagging system, and a parser. In some
embodiments, relationships between words are identified for
lexical chaining. An example of generating lexical chains
includes: selecting a set of candidate words/phrases, finding
an appropriate chain using relatedness criteria among mem-
bers of the chains for each candidate word, and inserting a
word in the chain if a word is found. In some embodiments,
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the set of selected candidate words is based on social
networking information or other user information. For
example, a user’s social networking page is analyzed and
keywords are determined (e.g., based on use count or lexical
chaining of the social networking information), and the
determined keywords are used as the set of selected key-
words. Another example of generating lexical chains is
implemented without selecting candidate words/phrases.
Factors are analyzed when determining the strength of the
chain such as repetition, density, relationship between
words, position within text, and length. Chains are able to be
scored in any manner. In some embodiments, chain scores
are determined by testing/training and providing a manual
(human) score to each chain. In some embodiments, several
lexical chains are generated, and each are used to generate
a summary, which are then reviewed and rated manually
(e.g., by a human), and the lexical chain that generated the
best summary is selected for further use. In some embodi-
ments, the chain score/strength is based on the length of the
chain which is based on the number of occurrences of
members of the chain. In some embodiments, a homogeneity
index is analyzed to determine the strength of the chain such
that the index is based on the number of distinct occurrences
divided by the length. After chains are scored, they are able
to be compared/ranked (e.g., top ranked chain has the
highest score). The highest score chains are considered to be
the strongest chains; for example, all chains with a score
above a threshold are considered strong chains. Once strong
chains have been determined, full sentences or phrases are
extracted based on the chains. In one example, a sentence
with the first appearance of a member in a strong chain (or
the strongest chain) is extracted. In another example, a
sentence with the most members of a strong chain (or the
strongest chain) is extracted. In some embodiments, a single
sentence is extracted for each strong chain, and in some
embodiments, multiple sentences are able to be extracted for
each strong chain if the number of members in each sentence
is above a threshold. In some embodiments, a list of lexical
chains is generated, and for each lexical chain, a list of
locations in the document referencing the lexical chain,
page/line numbers or other location data, and/or a number/
score denoting the contribution of the chain to the repre-
sentation of the document are generated.

In some embodiments, lexical chaining utilizes/incorpo-
rates fact check results/information. For example, informa-
tion is fact checked, and only factually accurate sentences
are analyzed for lexical chaining. In another example, only
factually inaccurate sentences are analyzed for lexical chain-
ing. In some embodiments, all sentences are analyzed for
lexical chaining, but then only factually accurate sentences
or only factually inaccurate sentences of the sentences with
the strongest chains are extracted. In some embodiments, the
factual accuracy of a sentence is combined with the lexical
chain strength to generate a total sentence strength. For
example, if a sentence is identified by a strong lexical chain
(+1), but the sentence is factually inaccurate (-1), then the
total sentence strength is 0. In another example, if a sentence
is identified by a strong lexical chain (+1), and the sentence
is factually accurate (+1), then the total sentence strength is
+2. In another example, if a sentence is identified by a strong
lexical chain (+1), and the sentence is questionable (0), then
the total sentence strength is +1. Fact checking results/
analysis are able to be used with lexical chaining in any
manner.

In some embodiments, different summarizing implemen-
tations are utilized, the results are compared, and based on
the comparison, a summarizing implementation is selected
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for future use. For example, summarizing implementation 1
and summarizing implementation 2 both summarize several
articles, and summarizing implementation 1 is selected
based on the comparison.

In some embodiments, summarization is implemented
utilizing lexical chaining: the content is parsed/segmented as
described herein, lexical chains are generated, strong chains
are identified, and significant/strong sentences are extracted.
In addition to or as part of lexical chaining, word distribu-
tion/word counts, cue phrase methods which use meta-
linguistic markers, location methods, and/or formatting
methods are utilized. For example, the number of times each
word is used is counted, if the words are used under a
heading is determined, where the words are located (e.g.,
beginning, middle, end of a document) is analyzed, and/or if
the words are bolded, underlined, italicized or given any
other special format or marker is utilized. Word frequency is
able to be a helpful indication of important concepts. Taking
into account word relations is able to increase the quality of
the analysis.

In simplified embodiments of summarization and fact
checking, the number of instances of each word is counted
in the content (e.g., the word “taxes” is counted 15 times,
“raising” is counted 10 times, and “employment” is counted
8 times). Then, sentences and/or phrases with the top (e.g.,
top 3—taxes, raising, employment) words counted are
extracted. In some embodiments, only sentences with two or
more of the top words are extracted, or only sentences with
all of the top words are extracted. The extracted sentences
are then fact checked by comparing them with source
information, and a result of the fact check is provided. In
some embodiments, all sentences with any of the top words
are fact checked, and if the fact check result is factually
accurate, then the sentence is extracted, but if the sentence
is factually inaccurate, then the sentence is not extracted.

In some embodiments, summarizing utilizes social net-
working information or other information of a user to
determine a focus of the information being summarized. For
example, a user’s social networking content (e.g., Face-
book® pages, tweets) is analyzed, interests are determined
using any interest determination analysis (e.g., locating
frequently used words, based on “likes,” based on sites
visited), the interests are stored in a data structure, and the
interests are utilized when performing the summarization
analysis. For example, when performing lexical chaining,
the chains are given strength values based on standard
analysis, but then the chains are given additional strength
based on the user information. Furthering the example, if
lexical chaining determines “baseball” is in the strongest
chain of an article, and “49ers” in a second strongest chain,
and “49ers” is one of the user’s interests, then the “49ers”
chain strength is modified to be the strongest chain. The
modification of chain strength is able to be implemented in
any manner using any calculations. For example, if a word
or phrase in a lexical chain is also in the user interest data
structure, that lexical chain is put at the top of the strength
list, and if multiple chains match items in the user interest
data structure, then they are put at the top of the strength list
but their chaining order is maintained among them. In
another example, the user interest data structure includes
values/weights, such that the user interest weight is added to
the chain strength to compute a final strength. For example,
some user interests are stronger user interests such as
something the user loves versus something the user is mildly
interested in, so the stronger user interests are given more
weight than mild interests. The modified or final strengths
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are then able to be used in generating the summary. For
example, the sentences with the highest final strengths are
retained as the summary.

In focused embodiments of fact checking, headings are
detected within a document (e.g., in a resume, the heading
“work history”), and only content within that heading area
is fact checked (e.g., the content between “work history™ and
“education”). For example, content is analyzed, headings are
detected (e.g., based on keywords such as “employment” or
“work history,” based on specialized formatting such as
larger font, bold, underline, and/or based on metadata),
content between specific headings is fact checked, and
results are provided. Furthering the example, a data structure
stores typical resume headings such as “education,” “work
history,” “certifications,” and/or any other headings. If a
specific section is intended to be fact checked such as the
“work history” section, then the content is analyzed by
searching for “work history.” After the heading “work
history” is located, that location is stored as the beginning of
the content to be fact checked. Then, another heading is
searched for. Once any additional heading is located, that
location immediately preceding the heading is stored as the
end of the content to be fact checked. The content between
the headings is able to be extracted and/or fact checked.

FIG. 5 illustrates a flowchart of a method of fact checking
utilized with news (or any kind of story/content) generation
according to some embodiments. In the step 500, informa-
tion is extracted from one or more data sources. For
example, information from a user’s resume is extracted. The
information from the resume is able to be the user’s name,
most recent occupation, most recent employer, schooling,
and/or any other information. In some embodiments, the
extracted information is stored in a data structure such as a
database. The system is able to automatically place the
extracted information into appropriate cells in the data
structure. For example, the user’s name is placed in a
“name” cell, and the user’s occupation is stored in an
“occupation” cell. The system is able to determine which
information is stored where in any manner, such as based on
keyword analysis, location of the information in a document
analysis, and/or any other manner. In some embodiments,
the information is only factually accurate information as
determined by fact checking, only factual information, such
as numbers/statistics, and/or other factually verifiable infor-
mation. In some embodiments, the information extracted is
fact checked. In some embodiments, the information is fact
checked before or after it is extracted. In some embodi-
ments, only factually accurate information is extracted/
retained. In some embodiments, a fact check status of the
extracted information is stored and indicated. In some
embodiments, the information extracted is analyzed to deter-
mine if it is factual information versus another type of
information such as opinion by pattern analysis, language
analysis and/or any other analysis. In the step 502, the
extracted information is organized into a narrative. Orga-
nizing includes generating content and including the
extracted information in appropriate locations within the
content. For example, templates of text are utilized, and
locations (e.g., placeholders) are reserved which are filled in
with extracted information. Continuing with the resume
example, a template includes: “*name™ is a *occupation™®
who is working at *employer*. *name* graduated from
*college®*.” The items such as *name*, *occupation®,
*employer* and *college™ are input using the extracted
information. Other text such as “who is working at” is able
to be retrieved from the template or a data structure which
stores the information, so that it is able to be retrieved and
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incorporated into a story that is readable by a human. In
another example of a template, a template includes pre-
drafted text with place holders which are automatically
replaced by retrieved/extracted content. In another example
of a template, a data structure stores pre-drafted text and
placeholders, and a method is designed to utilize the pre-
drafted text at specified times/places and fill in and utilize
the placeholders with extracted content. Templates are also
able to store other content such as images, videos, sounds,
advertisements and/or any other content. Any template,
method and/or implementation is able to be utilized to
generate content. In some embodiments, fewer or additional
steps are implemented. For example, in some embodiments,
artificial intelligence is utilized to incorporate emotions
and/or a personality into the narrative. For example, instead
of placing data into place-holders embedded in text, artificial
intelligence is utilized to make the article even more human-
friendly such as by providing anecdotes, commentary, and/
or historical references. The artificial intelligence is able to
be implemented in any manner such as by inputting addi-
tional information into a data structure which the system
retrieves at random or determined times, and/or based on
acquiring additional information on the Internet. For
example, the system analyzes a user’s social networking
page and determines that the user is a 49ers fan (e.g., by
searching for and locating specific words/phrases, by deter-
mining words/phrases most commonly used by the user such
as based on word use frequency, or the user information is
manually input), so the system utilizes a database containing
references to the 49ers, and at random or specified points in
an article interjects a comparison or reference to the 49ers.
Furthering the example, if the user is reading an automati-
cally computer-generated article about football, a sentence is
added specifically regarding the 49ers. In some embodi-
ments, the social networking information and/or other
acquired information about the user (e.g., preferences, his-
tory, occupation, finances, purchases) is utilized to deter-
mine the focus (e.g., based on a keyword used most often or
another classification analysis) of the article being gener-
ated. For example, if the article being generated utilizes data
sources with information from all 32 football teams, the
article is able to focus on information relevant to the 49ers.
For example, a database stores one or more keywords or user
focuses in different classifications (e.g., football->49%ers,
economics->taxes, environment->global warming, pollu-
tion), and when generating content, the original content is
classified or was previously classified, and the original
content classification is matched with the user classifica-
tions, and keywords in the matching classification are uti-
lized when generating content, e.g., lexical chaining gives
sentences with the keyword extra weight or only sentences
containing the keyword or related to the keyword such as
spatially or topically are utilized for analysis such as lexical
chaining. For example, an original content article was clas-
sified as “football,” so the “football” user classification is
found, which contains the “49ers,” and when the original
content article is summarized, the sentences with the word
“49ers” are used. In some embodiments, the order of the
steps is modified.

In some embodiments, templates for use with automatic
content generation are automatically generated. For
example, an author/speaker/other entity is determined by
name recognition, facial recognition, location recognition
and/or any other manner, then text from a data structure is
retrieved based on the detected entity (e.g., detect a politi-
cian’s name, and take text from a “politician” template
which has specific text and placeholders), then the place-
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holders are filled in with acquired information (e.g., from a
database, a speech or an article). In another example of
automatically generating a template, a template is generated
based on the focus/topic of content (e.g., determine topic
based on keyword analysis such as the most frequently used
keyword). In some embodiments, the template to utilize is
user-specific. For example, in addition to or instead of a
template for politicians, there is a template for users who are
Conservative, and there is a second template for users who
are Liberal. Furthering the example, when a Conservative is
speaking, a Liberal person receives an article or summary of
the factually inaccurate content from the Conservative, since
the Liberal person may be more focused on finding the
misinformation provided by the person with an opposing
perspective. To utilize the user-specific template, users are
classified. Generated content is also classified. Content (e.g.,
an article) is summarized multiple different ways (e.g., only
factually accurate content, only factually inaccurate content,
or content containing specified keywords is summarized),
and the different summaries/generated content are stored in
specific classifications. Then, the generated content and/or
summaries are displayed/distributed based on the user clas-
sification and content classification (e.g., using matching
classifications).

In some embodiments, generating, aggregating, summa-
rizing and/or fact checking are based on details of the user
(e.g., age, sex, preferences, hobbies, education, financial
status, occupation, political affiliation, and/or any other
details about the user). For example, specific templates are
generated/used for each occupation, such that the specific
template is utilized when content is generated. Furthering
the example, the user is a doctor, and an article about taxes
is being automatically generated using a recently published
report. Several different templates (e.g., doctor, lawyer,
unemployed) are/were generated for the article or for articles
in general. The “doctor” template is used to tailor the article
for the user who is a doctor. For example, if there is a
specific tax on medical items, if medicare taxes are affected,
or a tax bracket for wealthy people is increased, these items
are included in the template and the generated article,
whereas an “unemployed” template would include or focus
on different aspects from the report. The specific text stored
in the template and/or the placeholders are able to be
template dependent. In some embodiments, content gener-
ated is generic content and user-specific content. For
example, a generic article is generated which is applicable to
all users, and user-specific content which is specific to the
user or the type of user is generated. In some embodiments,
the user information is utilized to determine what source
information to use to generate the content. In some embodi-
ments, the user information is utilized to determine what
content to aggregate. For example, a keyword for a user
(e.g., doctor) is utilized to match articles with the matching
keyword. The user’s information is able to be acquired,
known, and/or used in any manner such as based on social
network information, provided information, stored informa-
tion, recent purchases, visited web sites, and/or channels
watched.

In some embodiments, content (news) generation high-
lights key aspects of a topic. For example, items that are
determined to be focal points or important points are
included in the generated content. The key aspects are
determined in any manner such as based on fact checking,
based on headings, fonts, location of content, and/or any
other stylistic information, based on social networking infor-
mation (e.g., number of times sentence is re-tweeted), and/or
any other manner. For example, based on social networking
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information (e.g., by crawling a user’s Facebook® page), it
is determined a user is a 49ers fan, so when a story is
generated, the content retrieved is focused on the 49ers. A
headline and/or photo is able to be generated and/or pro-
vided with the generated content. In some embodiments, the
generated content is based on information provided by a
person or people at the top of their profession such as CEOs.
For example, a Twitter account of CEO is monitored,
analyzed and content is generated using the tweets of the
CEO. Furthering the example, the account information is
fact checked, and the factually accurate information is used
to generate new content, and/or the fact checked content is
summarized. In some embodiments, content is generated by
locating and utilizing information from opposing perspec-
tives. For example, content is generated using two sources,
one Conservative and one Liberal, and the information
retrieved from the sources is incorporated with templates to
generate a story. In some embodiments, source information
is classified (e.g., Conservative/Liberal) manually or auto-
matically to determine the sources provide opposing per-
spectives. Furthering the example, each of the sources is
face checked, and more content is retrieved and utilized
from the source with the higher factual accuracy rating
and/or validity rating. An exemplary method of generating
content with opposing perspectives includes: analyzing a
first source content, analyzing a second source content, fact
checking the first source content and the second source
content, retrieving data based on the analysis (e.g., only
factually accurate content), generating text/audio/images
using a template, inputting the retrieved data in the template
and displaying/transmitting the generated/retrieved content.

In some embodiments, the content generated is based on
a keyword or phrase detected in monitored content. For
example, a user is watching a news program, and a reference
is made to an obscure topic. An article is automatically
generated about the topic and is presented/sent to the user’s
smart phone. In some embodiments, the source of the
detected keyword and/or user information (e.g., preferences,
political affiliation, other information) is taken into account
when generating the article. For example, if the source is
Conservative, then the article is generated using Conserva-
tive content, or opposing content is generated using Liberal
content. In some embodiments, the generated content
includes multiple perspectives regarding the detected key-
word/phrase.

FIG. 6 illustrates a flowchart of a method of news
aggregation, summarization and fact checking according to
some embodiments. In the step 600, information is gathered
or collected. For example, a web crawler searches for and
determines information such as news articles, images, video,
social networking postings, and/or any other information. In
another example, videos/media are downloaded and stored.
In some embodiments, content with opposing perspectives is
aggregated. For example, content is collected and classified
(e.g., Conservative or Liberal), and then content from each
perspective is aggregated/utilized. The content is able to be
classified in any manner (e.g., manually or automatically).
For example, manually classifying content includes users
selecting a classification for content, or a media company
classifying content, and the classifications are stored. In
another example, automatically classifying content based on
perspective is able to be based on matching an author/
source/distributor of the content with a database storing
names and perspectives, counting the number of keywords
in the content, matching keywords in the title with topic
keywords stored in a database, and/or any other manner. A
database is able to store the classified content as pairs of
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opposing perspectives (e.g., Liberal/Conservative). If a con-
tent is determined to be from a first perspective or classifi-
cation, then content in the other classification of the pair is
considered to be from the opposing perspective (e.g., con-
tent is classified as Liberal, so content classified as Conser-
vative is considered to be an opposing perspective). In the
step 602, the gathered information is processed such as
formatting, translating, organizing and/or any other process-
ing to generate aggregated information. For example, the
processing includes organizing the content in a user-friendly
format specific to the user’s device based on the device’s
capabilities or features or based on the user’s preferences. In
anther example, the aggregated information is organized in
a list/tile form and/or is displayed. In some embodiments,
the aggregated information is provided in a news feed. In the
step 604, the aggregated information is summarized (e.g.,
using lexical chaining) as described herein. In some embodi-
ments, each separate piece of information (e.g., article) is
summarized separately. In some embodiments, the aggre-
gated information is summarized as a whole (e.g., 1 sum-
mary is generated). In the step 606, the summarized infor-
mation is fact checked by comparing the summarized
information with source information. In the step 608, the
aggregated information and/or summarized information is
provided with the fact check results. In some embodiments,
fewer or additional steps are implemented. For example, in
addition to fact checking the summarized information, the
entire aggregated information (or a larger portion than the
summary) is fact checked as well. In some embodiments, the
order of the steps is modified. For example, in some embodi-
ments, the aggregated information is fact checked, and then
the fact checked information is summarized (e.g., only
content, such as an article, with a factual accuracy rating
above a threshold is summarized and/or only specific ele-
ments, such as sentences, that are determined to be a specific
characterization, such as only factually accurate or only
factually inaccurate, are summarized).

In some embodiments, a modified implementation is
utilized such as aggregating information and fact checking
the aggregated information without summarization. The fact
checking is implemented such that aggregated content is not
displayed if the factual inaccuracy count of the content is
above a threshold (e.g., count number of factually inaccurate
phrases, and if above 10, then do not display the entire
content (e.g., article) or the threshold is based on percent-
ages—more than 10% of phrases or sentences are inaccu-
rate, then the article is not displayed). For example, if 10
articles are found and aggregated, and 3 are determined to be
factually inaccurate, then only 7 are displayed for the user.
The threshold is able to be based on any classification—
accurate, inaccurate, biased, questionable, and/or any other
classification. In some embodiments, instead of not display-
ing aggregated content, the content is displayed but the fact
check results are displayed with the content (e.g., article is
displayed but with highlighting and description of inaccurate
content). In some embodiments, the fact checking occurs
before the aggregation. For example, if content is fact
checked, and the content has too many inaccuracies or too
much bias, then the content is not collected and stored. In
another example, the content is aggregated after being fact
checked, but the fact check results are stored with the
content for future display.

FIG. 7 illustrates a flowchart of a method of fact checking
utilized with news aggregation and news generation accord-
ing to some embodiments. In the step 700, narrative infor-
mation is generated by analyzing one or more data sources
including extracting data from the data sources and orga-
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nizing data from the data sources into a narrative. In some
embodiments, the data includes only factual information,
and in some embodiments, the data only includes factually
accurate information. In some embodiments, the data
includes any type of information. In some embodiments, the
data sources include a single type of data source such as a
database, and in some embodiments, the data sources
include multiple types of data sources such as a database,
web pages, television content, and/or any other content. In
the step 702, aggregate information is generated by aggre-
gating data from one or more data sources. In some embodi-
ments, the data sources for aggregating are the same data
sources as the data sources for generating narrative content.
In some embodiments, the data sources are different or there
is some overlap of the data sources. Aggregating the data is
able to be performed in any manner such as crawling for
content (e.g., news stories) and organizing the content in a
user-friendly manner. The data is able to be crawled for
based on author, distributor, network, website, source, key-
word, and/or any other content. When data is found, the data
or identification information of the data is stored. For
example, a link to a web page is stored in a database. In
another example, the text (and other content) of a web page
is stored. In another example, a transcript of audio is stored.
In the step 704, target information is analyzed. Analyzing is
able to include any form of analysis such as parsing the
information into sentences/phrases, locating and filtering out
redundant information, locating matching or frequently used
words/phrases, and/or any other analysis. In some embodi-
ments, the target information includes the narrative infor-
mation, the aggregate information and/or additional infor-
mation. For example, an article about a user is generated
automatically, aggregate information is gathered regarding
the user, and a user has made a social networking post—all
of these are analyzed. In another example, an article about
the economy is automatically generated based on statistics
and data gathered, articles that discuss the economy are also
aggregated, and a video is discussing the economy—all of
these are analyzed. In some embodiments, the target infor-
mation does not include the narrative information and/or the
aggregate information. For example, the target information
only includes a video the user is currently watching. In
another example, the target information includes a webpage
the user is currently reading and aggregated information
related to the webpage. In the step 706, the target informa-
tion is summarized to generate a summary of the target
information. For example, the summary includes 5 sentences
extracted from the original content. In the step 708, the
summary of the target information is fact checked by com-
paring the summary of the target information with source
information to generate a result. In the step 710, a status of
the target information is provided in real-time based on the
result of the comparison of the summary of the target
information with the source information. In some embodi-
ments, fewer or additional steps are implemented. For
example, in addition to or instead of fact checking the
summarized information; the entire aggregated information
(or a larger portion than the summary), the generated infor-
mation and/or any target information is fact checked. In
some embodiments, the order of the steps is modified.

In some embodiments, content (e.g., articles) is retrieved
and/or presented based on its factual accuracy. For example,
if two articles are written about a news story (e.g., same
topic and/or date and/or number of matching keywords
above a threshold), the two articles are fact checked, and the
more accurate one is presented. In some embodiments, after
the two articles are fact checked, only the more accurate one
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is summarized, and the summary is presented. In some
embodiments, the articles are summarized first, and then the
summaries are fact checked.

In some embodiments, contributors (e.g., executives,
entrepreneurs, investors) are able to provide information to
a site, and the information is fact checked automatically. For
example, CEO X provides commentary on a revolutionary
technology, but before or after his commentary is posted to
the site, it is fact checked as described herein. In some
embodiments, the commentary is summarized before or
after it is fact checked, or the commentary is summarized
instead of being fact checked. In some embodiments, con-
tent is generated. For example, content is generated related
to the contributor/contributor’s content. In some embodi-
ments, the generated content supplements the contributor’s
content. In some embodiments, content is aggregated related
to the contributor. For example, articles about the contribu-
tor (e.g., detected by searching for contributor’s name),
articles written by the contributor, videos of the contributor
(e.g., detected by facial recognition), and/or any other con-
tent are aggregated.

In some embodiments, content on a same topic is com-
pared when generating a summary and/or new content
and/or aggregating content. In some embodiments, the con-
tent is from different perspectives or opposing perspectives.
For example, content from a first perspective is compared
with content from a second perspective. Furthering the
example, an article about “taxes” written by a Conservative
is compared with an article about “taxes” written by a
Liberal. The comparison of the content is able to be per-
formed in any manner. For example, utilizing lexical chain-
ing, both articles are summarized, and the summaries are
provided/displayed together (e.g., next to each other, one
after the other, one above the other). In some embodiments,
the summaries of each article are interwoven. For example,
the first sentence from the first summary is provided, fol-
lowed by the first sentence from the second summary,
followed by the second sentence from the first summary, and
so on. In some embodiments, the sentences from each
summary are organized so that they address the same
specific topic in the article (e.g., based on keywords). In
some embodiments, the articles are fact checked before
and/or after the summaries are generated. For example, the
articles are fact checked, and only sentences that are deter-
mined to be factually accurate are utilized in generating the
summary. Furthering the example, words in sentences that
are determined to be factually inaccurate are not counted/
used when performing lexical chaining.

FIG. 8 illustrates a flowchart of a method of utilizing
multiple items of content to generate a summary or new
content according to some embodiments. In the step 800,
two or more items of content (e.g., articles) are located. In
some embodiments, locating includes determining the topic
of the content and/or the perspective of the content. Deter-
mining the topic is able to be performed in any manner such
as counting the number of matching keywords in the con-
tent, matching keywords in the title with topic keywords
stored in a database, and/or any other manner. Determining
the perspective of the content is able to be performed in any
manner such as matching an author/source/distributor of the
content with a database storing names and perspectives,
counting the number of keywords in the content, matching
keywords in the title with topic keywords stored in a
database, and/or any other manner. For example, if an article
is written by a known conservative, it can be assumed that
the article is written from a conservative perspective. A
database storing authors/commentators/broadcasters/blog-
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gers/politicians/other entities, sites, and/or other identifying
information with the perspective information is able to be
utilized. For example, a database stores names of authors
and their political leaning/perspective. Other information is
able to be utilized to determine an author’s perspective, such
as personal information, background information, and/or
social networking information. For example, if a very
wealthy person writes an article on the benefits of lowering
taxes, it may be assumed that the person is not writing from
a poor person’s perspective. In the step 802, the content is
analyzed. Analyzing is able to include processing such as
parsing, formatting and/or any other analysis. In the step
804, the content is summarized. In the step 806, the content
and/or summary are fact checked. For example, if the
content is fact checked, modified content is able to be
generated where any content that is determined to be fac-
tually inaccurate or another specified classification is not
included in the modified content. For example, a content has
100 sentences, 15 of the sentences are determined to be
factually inaccurate, so the modified content is generated
with by deleting those 15 sentences such that only 85
sentences remain. In the step 808, an informative content
with two or more perspectives is provided by combining the
summaries and/or modified content. In some embodiments,
fewer or additional steps are implemented. For example, the
steps of fact checking and/or summarizing are omitted, and
the two or more contents are combined. In some embodi-
ments, the order of the steps is modified. For example, the
content is fact checked before being summarized, and the
summarizing takes into account the fact checking results.
FIG. 9 illustrates a flowchart of a method of utilizing fact
checking to generate content according to some embodi-
ments. In the step 900, content is analyzed. Analyzing is able
to include processing such as parsing and/or any other
analysis. For example, the content is analyzed and deter-
mined to be related. For example, using a keyword-based
analysis, summary comparison analysis, time/date analysis,
topic analysis, and/or any other analysis, it is determined
that two or more articles are related. Furthering the example,
it is determined based on keyword comparison, topic analy-
sis and the dates of the articles, that two articles are related
to the effect of tax cuts on employment. In some embodi-
ments, articles with opposing perspectives are located and
analyzed, or several articles with same perspective on each
side of an argument are utilized. For example, an article with
a liberal perspective on tax cuts and an article with a
conservative perspective on tax cuts are analyzed. Deter-
mining that articles or other content have opposing perspec-
tives is able to be performed in any manner such as manually
classifying and selecting content in opposing sides (e.g.,
liberal/conservative), by comparing authors/sources of
articles (e.g., Fox News/MSNBC or conservative author/
liberal author), based on specific keyword detection (e.g.,
pro-choice/pro-life), and/or any other manner. In the step
902, the content is fact checked as described herein. For
example, several articles are fact checked. In the step 904,
the information (e.g., sentences or phrases) that is deter-
mined to be factually accurate is retained, and the other
information is discarded. In some embodiments, only the
information with the highest confidence score (e.g., top 10
sentences) is retained. The confidence score is able to be
generated in any manner; for example, a confidence score is
based on the number of sources that agree or disagree with
the information—10 sources agree/match with the informa-
tion and O disagree=100% confidence score. In the step 906,
based on the fact checking, a joint summary or new content
is generated. For example, a data structure stores the top 5
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factually accurate sentences from each document, and an
output is the 5 sentences from each, interwoven to generate
content. In some embodiments, the content is color-coded
and/or another distinguishing feature is utilized. For
example, all sentences from Article 1 are in green, and all
sentences from Article 2 are in red. In some embodiments,
the content is interwoven in chronological order based on
the original content (e.g., even though Sentence 1 has the
highest confidence score, since it appeared at the beginning
of an article, it is placed first in the new content). In some
embodiments, the 5 sentences from each are kept separate
but placed proximate to the other content, so that a user is
able to read the sentences from each article separately. For
example, 5 sentences from Article 1 are stored/presented,
and immediately below are 5 sentences from Article 2. In
some embodiments, the sentences from each article are
matched based on keywords and/or any other matching, so
that relevant sentences are included/displayed together. In
some embodiments, the factually accurate content is utilized
with or incorporated in one or more templates to generate
new content. For example, a template includes the following
text: “The topic is *keyword®, and from one perspective:
*FC1* but from a different perspective *FC2* . . . ” where
FC1 and FC2 are selected sentences from the content that are
determined to be factually accurate. In some embodiments,
fewer or additional steps are implemented. For example, in
some embodiments, the content is located automatically by
searching for keywords and/or any other method of locating
content. In another example, the content is summarized as
described herein and the summaries are merged. In some
embodiments, the order of the steps is modified.

FIG. 10 illustrates a flowchart of a method of utilizing fact
checking for summarization according to some embodi-
ments. In the step 1000, content is analyzed. Analyzing is
able to include processing such as parsing and/or any other
analysis. In the step 1002, the content is fact checked as
described herein. In the step 1004, the information (e.g.,
sentences or phrases) that is determined to be factually
accurate is retained, and the other information is discarded.
For example, if information is determined to be questionable
or inaccurate, then it is discarded. In some embodiments,
only the information with the highest confidence score (e.g.,
top 10 sentences) is retained. In some embodiments, only
factually inaccurate information is discarded such that fac-
tually accurate and questionable information are retained. In
some embodiments, information determined to be biased is
discarded, and in some embodiments, biased information is
retained. Information is able to be determined as biased in
any manner, such as comparing the information with a bias
database (e.g., storing keywords that indicate bias), crowd-
sourcing, manually labeling items as biased or not, and/or
any other manner. In some embodiments, other character-
izations of content (e.g., unverified) are retained or dis-
carded. In the step 1006, summarization analysis (e.g.,
lexical chaining) is performed. In some embodiments, the
summarization analysis is performed only on the retained
information. For example, if 75 out of 100 sentences are
retained as being factually accurate, lexical chaining is
performed on those to generate a summary. Thus, the
summary is generated without using the 25 non-factually
accurate sentences. In some embodiments, the summariza-
tion analysis is performed on the entire content. Then, a
comparison is made between the information determined
from the summarization analysis and the fact checking. For
example, if Sentence 1 is determined to be factually accurate
and relevant to a summary based on lexical chaining, then
Sentence 1 is utilized when generating a summary; however,
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if Sentence 2 is determined to be factually inaccurate and
relevant to a summary based on lexical chaining, then
Sentence 2 is not utilized when generating a summary, or if
Sentence 3 is determined to be factually accurate but not
relevant to a summary based on lexical chaining, then
Sentence 3 is not utilized when generating a summary. In
some embodiments, the summarization analysis is per-
formed on the retained information and the entire content.
For example, if the summarization analysis of the retained
information results in a sufficient summary (e.g., above a
number of sentences threshold or any other qualification),
then the summarization analysis is not performed on the
entire content, but if the summarization analysis of the
retained information does not have a sufficient result, then
the summarization analysis of the entire content is per-
formed, and a comparison of that summarization analysis
with the fact checking results is performed to generate a
summary. In the step 1008, a summary is generated/pro-
vided. For example, the summary is sent to a user device
and/or displayed on a screen. In some embodiments, fewer
or additional steps are implemented. For example, in some
embodiments, the step of summary analysis is not per-
formed, and the summary is simply the content remaining
after discarding the non-factually accurate information or
inaccurate information. In some embodiments, the order of
the steps is modified.

In some embodiments, a summary is provided as a
list/tiles/GUI of sentences/phrases that are selectable (e.g.,
clickable), where selecting an item from the list causes the
full content (e.g., article) to be displayed at the location of
the selected sentence, with the sentence highlighted. For
example, a user is presented a summary of a speech, where
the summary is 5 sentences from the speech determined
using lexical chaining. The 5 sentences are displayed as
separate clickable items. When the user clicks one of the
sentences, the user is taken to the sentence in the full
transcript of the speech or the point of the audio where the
sentence is said.

In some embodiments, a summary is generated based on
fact checking and/or other summarization implementations
by utilizing the most factually accurate and/or most factually
inaccurate content. For example, the 5 most factually inac-
curate items (e.g., sentences/phrases) are retained and used
for the summary. In another example, the 5 most factually
accurate items that are associated with the top 3 lexical
chains are used for the summary. Determining the 5 most
factually accurate or inaccurate items is able to be performed
manually or automatically. For example, the fact checked
items are able to be ranked based on confidence scores,
numbers of agreeing/disagreeing sources and/or fact check-
ing score above/below a threshold.

In some embodiments, user responses (e.g., thumbs
up/down), tweets, likes/dislikes, comments, and/or any other
user input are incorporated when merging, generating,
aggregating, and/or summarizing content. For example, if an
article has been re-tweeted many times, the number of
sentences from that article used when merging, summariz-
ing, and/or generating is increased. Furthering the example,
if an article has received no comments, then a standard
amount of sentences (e.g., 5 sentences) is used for summa-
rizing the article, but if the article has received many likes
on a social networking site, then the amount of sentences
used for summarizing the article is increased (e.g., by 2). In
some embodiments, if an article has been disliked by enough
users (e.g., above a threshold), then the article is not used
when performing a merge/generation of new content. For
example, if an article has received 100 thumbs down, then
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it may not be a good article to use when presenting opposing
perspectives, so even though it may pass other criteria, it is
not permitted to be used. Similarly, comments following an
article are analyzed and utilized. For example, if many of the
comments write, “this is a terrible article,” then the article is
negatively affected (e.g., not used).

In some embodiments, the merging, generating, aggre-
gating, summarizing and/or fact checking automatically
incorporate user interests. User interests are able to be used
to determine which content to merge, generate, aggregate,
summarize and/or fact check and/or which content to pro-
vide/display to a user and/or how to provide/display the
content. For example, topics are able to be determined from
the user interests, and the topics are utilized by the system
to select topics for content generation or content aggrega-
tion. For example, if a user is interested in stocks, then
articles about stocks are automatically generated for that
user as opposed to articles about reality stars. In another
example, finance articles are aggregated using detected
keywords in the articles for a user who is interested in
stocks. In another example, when summarizing, keywords
based on a user’s interests are used in determining which
sentences to retain for the summary. Furthering the example,
lexical chains are analyzed to determine if any user interest
keywords are within any lexical chain, and if so, that chain
is considered strong or is given added strength. User inter-
ests are able to be determined in any manner, such as
clicking “interested” after visiting a website, or filling out a
survey, or not clicking disinterested after visiting a website
where classification/topic of the site is automatically
accepted by visiting, via social networking (e.g., analyzing
social networking content for keywords/topics), by “liking”
content, by sending a tweet with a hashtag or other com-
munication with the topic, by selecting content (e.g., from
list of selectable sources), using another social media forum
(e.g., items/photos pinned on Pinterest and videos liked on
Youtube indicate interests of those users), and/or any other
implementation. In some embodiments, a topic is considered
to be of interest to a user if the topic is associated with an
organization/entity that the user has “liked” (or a similar
implementation), where associated means approved by,
written by, affiliated with, or another similar meaning. In
some embodiments, a topic of a site becomes an interested
topic if a user uses or visits the site. In some embodiments,
a site is one of interest if a user uses or visits the site while
signed/logged in (e.g., signed in to Facebook® or Google+
®). In some embodiments, the user must be logged into a
specific social networking system, and in some embodi-
ments, the user is able to be logged into any social network-
ing system or a specific set of social networking systems. In
some embodiments, the sites are limited to a specific method
of indicating interest such as only sites visited while logged
in. In some embodiments, a site topic is of interest if the site
is recommended to the user (e.g., by a contact) (even if the
user does not visit/review the site), unless or until the user
rejects/disapproves of the site. In some embodiments, sites/
topics are suggested to a user for a user to accept or reject
based on contacts of the user and/or characteristics of the
user (e.g., location, political affiliation, job, salary, organi-
zations, recently watched programs, sites visited). In some
embodiments, the contacts are limited to n-level contacts
(e.g., friends of friends but not friends of friends of friends).
In some embodiments, users are able to indicate disinterest
in topics.

In some embodiments, content/data for aggregation, sum-
marization, generation, fact checking and/or merging is able
to be retrieved from many different sources such as data-
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bases, social networking sites/posts (e.g., tweets, Face-
book® postings), newsfeeds, television, radio, gaming com-
munications, messaging, and/or any other communication/
information.

In some embodiments, summarization (e.g., lexical chain-
ing) is utilized with multiple items of content. For example,
Fox News, CNN and MSNBC all have 1 story about a recent
event. To provide a complete summary, all three articles are
analyzed and utilized to generate a summary. For example,
the 3 articles are merged into one complete article, and
lexical chaining is performed on the merged article. Then,
based on the lexical chaining of the merged article, a
summary is generated. In some embodiments, the relative
position of each sentence is maintained when merging the
articles. For example, the first sentence of each article is
given position 1, so as not to change the positioning of the
sentences after the merger, since sentences closer to the
beginning may be given more weight than sentences in the
middle of the article. In some embodiments, the articles are
interwoven when merged such that the first sentence from
each are together, the second sentence from each are
together and so on. In some embodiments, dates, headlines,
headings, and/or other information is utilized in determining
which articles to summarize together. In some embodiments,
the multiple items of content are from the same source (e.g.,
network) such as the transcript from 5 CNN shows. In some
embodiments, the multiple items are different kinds of
content (e.g., article, transcript, video log). In some embodi-
ments, the multiple items are from different sources (e.g.,
Fox News, CNN, MSNBC). In some embodiments, the
summarization is used to determine if a topic is worth fact
checking. For example, if the lexical chaining provides poor
results, it may indicate that the topic is not worth fact
checking, and fact checking resources are reserved for
another topic.

In some embodiments, links or any other access to a full
story are provided with a summary and/or merged story. For
example, if two articles are merged into one, links to each of
the articles are provided for the user to access the original
articles.

In some embodiments, when multiple items of content are
generated, summarized and/or merged, the items are fact
checked before being summarized/merged, and the fact
checking results affect the summarization/merger. For
example, the items are given a factual accuracy rating based
on the fact checking Furthering the example, if an article has
1000 pieces of fact checkable content (e.g., phrases), and
100 pieces are determined to be factually inaccurate, the
factual accuracy rating is 90.00%. The factual accuracy
rating is able to be determined in any manner. The factual
accuracy ratings of the items are able to be compared. For
example, a first article receives a 95.00% accuracy rating,
and a second article receives a 92.00% accuracy rating.
Since the first article has a higher rating, it receives prefer-
ential treatment. For example, the summary of the first
article is placed first or in larger print. In another example,
when merging the two items, 7 sentences are retrieved from
the first article, and only 5 items are retrieved from the
second article. Similarly, when aggregating content, the
higher factually accurate content is placed first or above the
lower accuracy content. For example, if 10 articles are
aggregated, the most prominent article is the one with the
highest factual accuracy, and so on until the article with the
lowest factual accuracy. In some embodiments, if an article
(or other content) has a factual accuracy rating below a
threshold, the article is not aggregated, summarized,
merged, or used for story generation.
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In some embodiments, an entity including, but not limited
to, a speaker, author, news sources (e.g., CNN, Fox News),
user, or another entity (e.g., corporation) has a validity rating
that is included with the distribution of information from
him/it. The validity rating is able to be generating automati-
cally, manually or a combination thereof. The validity rating
is able to be based on fact checking results of comments
made by an entity and/or any other information. For
example, if a person has a web page, and 100% of the web
page is factually accurate, then the user is given a 10 (on a
scale of 1 to 10) for a validity rating. In another example, a
user tweets often, and half of the tweets are factually
accurate and half are inaccurate, the user is given a 5. For
example, the validity rating is a percent divided by 10, so
100%=10 and 50%=5. In another example, a journalist’s
articles, tweets, interviews, and/or any other content is fact
checked to determine a validity rating. The validity rating is
able to be calculated in any manner. In addition to fact
checking information by an entity, items such as controver-
sies, bias, and/or any other relevant information is able to be
used in calculating a validity rating. The severity of the
information or misinformation is also able to be factored in
when rating a person or entity. Additionally, the subject of
the information or misinformation is also able to be taken
into account in terms of severity. In some embodiments, an
independent agency calculates a validity rating and/or deter-
mines what is major and what is minor. In some embodi-
ments, individual users are able to indicate what is important
to them and what is not. In some embodiments, another
implementation of determining what is major, minor and in
between is implemented. The context of the situation/state-
ment is also able to be taken into account. In some embodi-
ments, entities are able to improve their validity rating if
they apologize for or correct a mistake, although measures
are able to be taken to prevent abuses of apologies. In some
embodiments, in addition to or instead of a validity rating,
an entity is able to include another rating, including, but not
limited to, a comedic rating or a political rating. In some
embodiments, an entity includes a classification including,
but not limited to, political, comedy or opinion. Additional
factors usable for the calculation of validity ratings include,
but are not limited to the number of lies, misstatements,
truthful statements, hypocritical statements or actions, ques-
tionable statements, spin, and/or any other characterizations.

In some embodiments, the validity rating is taken into
account when content is merged, summarized, generated,
aggregated, and/or fact checked. For example, a first article
is written by a journalist with a validity rating of 9 out of 10,
and a second article is written by a journalist with a validity
rating of 7 out of 10. Since the journalist of the first article
has a higher rating, that article receives preferential treat-
ment. For example, the summary of the first article is placed
first or in larger print. In another example, when merging the
two items, 7 sentences are retrieved from the first article, and
only 5 items are retrieved from the second article. Similarly,
when aggregating content, the content of the author with the
higher validity rating is placed first or above the lower
validity rated authors. For example, if 10 articles are aggre-
gated, the most prominent article is the one by the author
with the highest validity rating, and so on until the article
from the author with the lowest validity rating. In some
embodiments, if an author/entity has a validity rating below
a threshold, the author’s content is not aggregated, summa-
rized, merged, or used for story generation. In some embodi-
ments, if an entity’s validity rating is above a first threshold,
then x (e.g., 7) sentences from the content by the entity are
used, if the entity’s validity rating is equal to or below the
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first threshold but above a second threshold, then y (e.g., 5)
sentences from the content by the entity are used, and if the
entity’s validity rating is equal to or below the second
threshold, then z (e.g., 3) sentences or no sentences from the
content by the entity are used when merging, generating,
and/or summarizing content. Any number of thresholds are
able to be utilized. In some embodiments, fact checking is
implemented differently based on an entity’s validity rating.
For example, if a journalist’s validity rating is below a
threshold, his content is fact checked by 2 different fact
checking implementations, and if either implementation
determines content to be inaccurate, the content is labeled as
such or is negatively affected or his content is treated
differently. In another example, content determined to be
questionable or unverified of a journalist with a validity
rating above a threshold is utilized (e.g., in generating,
aggregating, summarizing), but content determined to be
questionable or unverified of a journalist with a validity
rating equal to or below a threshold is not used.

In some embodiments, a satisfaction rating is generated
and/or utilized for an entity. For example, based on a survey
of employees, a survey of customers, and/or analysis of
social networking information, a corporation receives a
satisfaction rating of how satisfied people are with the
corporation. In another example, a journalist receives a
satisfaction rating based on analysis of the stories provided
by the journalist. The determination of the satisfaction rating
is able to be generating automatically, manually or a com-
bination thereof. For example, the comments section of an
article is analyzed by searching for keywords, analyzing the
thumbs up/down of comments, analyzing a rating of the
article, analyzing the number of views/clicks of an article,
analyzing the number of times an article is forwarded/
shared/re-tweeted to other users, analyzing the duration of
user views, and/or any other analysis, and based on this
analysis a satisfaction rating is able to be generated. Fur-
thering the example, if the comments describe the article as
“poorly written” that would negatively affect the satisfaction
rating of the author. As an example, Journalist X writes
many articles, and his articles are posted online, and using
a thumbs up or down clickable system, the articles receive
many negative responses (only 3 out of 10 responses are
thumbs up resulting in a base score of 3); additionally, the
comments sections frequently include negative comments
based on keyword analysis and lexical chaining of the
comments (which is a -1 added to the base score), so
Journalist X receives a rating of 2 out of 10. Any calcula-
tions/equations are able to be used to generate a satisfaction
rating. In some embodiments, a user is able to specify that
he likes or dislikes a specific author/reporter/media outlet/
other entity. In some embodiments, by specifying that the
user likes a entity, the satisfaction rating is set to the highest
value regardless of other analysis. Similarly, if a user dis-
likes an entity, the satisfaction rating is set to the lowest
value regardless of other analysis. The satisfaction rating is
able to be utilized when determining if an article is used
when generating, merging, summarizing, aggregating, fact
checking, and/or any other operation on content. For
example, if Journalist X has received a satisfaction rating of
2 out of 10, and a threshold is set at 7 of 10, where articles
with a rating below 7 are excluded from being used when
aggregating content, then Journalist X’s articles are
excluded when aggregating. In some embodiments, fact
check results are utilized in generating a satisfaction rating.
For example, if an author receives a 7 out of 10 based on the
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other satisfaction rating analysis, but the articles are fact
checked and determined to be very factually inaccurate, the
score of 7 is reduced to 5.

In some embodiments, a single fact check result is pro-
vided for an entire article/show/content. For example, only
the most factually inaccurate (e.g., based on a factual
accuracy score/rating) phrase or sentence is provided with
analysis or commentary on its factual inaccuracy. In another
example, only the factually inaccurate content with the
highest confidence score is provided. In another example,
only the factually inaccurate phrase in the strongest lexical
chain is presented. In another example, only the fact check
result (e.g., factually accurate, inaccurate, questionable) of a
phrase in the strongest lexical chain is presented.

In some embodiments, the fact checking using summari-
zation (e.g., lexical chaining) is utilized with re-runs,
replays, second broadcasts, and/or any other additional
presentations of the content. For example, a video is played
which is fact checked using summarization, and then future
displays of the video include the fact check results based on
the previous fact checking so that fact checking does not
need to be repeated, and the fact check results are displayed
in real-time.

In some embodiments, content is generated, summarized,
aggregated, and/or fact checked using social networking/
media content (e.g., tweets, Facebook® postings). For
example, a news article is generated regarding a current
international conflict, and in addition aggregating news
articles, tweets related to the conflict are aggregated as well.
In some embodiments, the articles and/or the tweets are fact
checked before or after being aggregated. For example, if a
tweet has a factual accuracy rating below a threshold, then
the tweet is not included in the aggregation. Similarly, if a
tweet has a factual accuracy rating below a threshold, the
tweet is not utilized when generating content. In some
embodiments, only part of the content is fact checked (e.g.,
only tweets are fact checked, but the articles are not. In some
embodiments, validity ratings and/or satisfaction ratings are
utilized to determine if content is utilized when generating,
summarizing, and/or aggregating. For example, a tweet of a
user with a validity rating below a threshold is not utilized.

In some embodiments, a story is generated solely utilizing
social networking/media content. For example, tweets are
analyzed (e.g., to find tweets regarding a similar topic—for
example, based on the same hashtag), the tweets are fact
checked, the tweets with a factual accuracy rating and/or
validity rating below a threshold are discarded, and sum-
marization (e.g., lexical chaining) is utilized to extract
relevant content from the tweets to generate a consolidated/
summarized piece of content. In some embodiments, the
multiple tweets are consolidated into a single tweet or a
tweet with a link to a larger summary or another type of
media (e.g., Facebook® post, web page). Similarly, aggre-
gation is able to be utilized using only social networking
content. In some embodiments, a larger percentage of con-
tent is generated/aggregated from social networking infor-
mation. In some embodiments, a larger percentage of the
resulting content is social networking information. For
example, 51% of generated content is or is from social
networking content. Any percentage of generated content is
or is from social networking information (e.g., 51%, 75%,
90%, 95%, 99%).

In some embodiments, for breaking news that is difficult
to verify, items are labeled as unverified until they are
verified by sufficient resources. For example, next to a
headline regarding a breaking news story, an icon symbol-
izing “unverified” is displayed. Additionally, the number of
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re-posts is able to be indicated. For example, the number of
times that the story has been re-tweeted is indicated. The
number of sources of information is also able to be indi-
cated. For example, if 4 major networks are reporting a
story, that may indicate more accuracy to the story than if
only 1 network is reporting the story. Determining who is
reporting a story and/or how many sources are reporting a
story is able to be performed in any manner, such as using
keyword analysis by monitoring and comparing transcripts
of sources. In some embodiments, social networking infor-
mation is also monitored to determine if there are any eye
witnesses and/or images/videos which verify the breaking
news. In some embodiments, stories are compared to deter-
mine if they are the same or similar, and the source of each
story is determined. In some embodiments, stories are
compared to determine if they conflict or if they agree. For
example, it is determined that Fox News and CNN are both
reporting that X occurred, so it is indicated that two sources
agree. In another example, it is determined that Fox New is
reporting that X occurred, and CNN is reporting that Y
occurred, so it is indicated that there are conflicting reports.
In some embodiments, the sources are indicated.

In some embodiments, the generation, aggregation, sum-
marization and/or fact checking content utilizes language
differences. For example, when generating content, articles
from different languages are searched for and utilized.
Furthering the example, to obtain different perspectives,
news from Russia about Topic Z is likely going to have a
different perspective than news from the U.S. Determining
content is a different language is able to be performed in any
manner such as by detecting words specific to a language
(e.g., comparing words with different language dictionaries),
detecting characters specific to a language, utilizing sources
which provide content in different languages (e.g., CNN
provides content in English, and Univision provides content
in Spanish), based on metadata indicating the language,
and/or any other implementation. Then, for example, an
article in each language is utilized and merged using sum-
marization as described herein. The new article includes
information from the English article and the Russian article.
When aggregating, generating, summarizing, and/or fact
checking, the content is able to be automatically translated
to the language of the viewer of the content. For example,
the content in Russian is translated to English for an English
user, so that when the content is displayed, the English user
is able to read it. In some embodiments, the information is
fact checked using sources originally in the same language.
For example, a Russian article is fact checked using only
Russian sources. In some embodiments, the information is
fact checked using sources in another language (e.g., if two
articles, one English and one Russian, are being used to
generate another article, then the English article is fact
checked using Russian sources, and the Russian article is
fact checked using English sources). In some embodiments,
the information is fact checked using sources in both/all
languages.

FIG. 11 illustrates a flowchart of a method of utilizing
language differences in generating, aggregating, summariz-
ing and/or fact checking according to some embodiments. In
the step 1100, content is searched for including determining
content is in different languages. In some embodiments,
searching for content includes searching for keywords to
ensure the content is the same topic, where the keywords are
paired/grouped by language (e.g., airplane and avian are
paired). For example, a data structure matches a word in a
first language with a word in a second language. In the step
1102, the content is summarized as described herein. In the
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step 1104, the summaries are merged as described herein.
For example, a first sentence of the English content sum-
mary is used first, and a first sentence of the Russian content
summary is used second, and so on. In the step 1106, the
multi-lingual content is translated to the user’s language and
displayed. For example, for an English-speaking user, only
the Russian content or non-English content is translated. In
some embodiments, fewer or additional steps are imple-
mented. For example, the content is fact checked before
being summarized, and only factually accurate content is
used when summarizing. In some embodiments, the order of
the steps is modified.

In some embodiments, advertising is generated based on
lexical chaining. For example, when content is aggregated,
summarized, and/or generated, the keywords of a lexical
chain are analyzed to generate an advertisement which is
able to be displayed with the content. Furthering the
example, an article is generated about taxes, so an adver-
tisement for tax preparation software is presented. For
example, a keyword from lexical chaining is matched with
a data structure containing keywords and advertisements
that correspond to the keywords. In some embodiments,
when several articles are utilized (e.g., merged), a keyword
from the lexical chain from each article is used to generate
the advertisement. For example, a first article is about golf,
and a second article is about taxes, so an advertisement
about money management is generated and provided.

In some embodiments, when generating an article, the
content used to generate the article includes related topics or
unrelated topics. For example, two articles with opposing
views on cutting taxes are used to generate content, and the
two articles are related to the same topic of taxes. In another
example, an article about golf is merged with an article about
taxes to provide content that involves two interests of a user.

In some embodiments, the optimized fact checking is
utilized with augmented reality devices (e.g., glasses) and/or
augmented reality information. Any of the methods
described herein are able to be utilized with the augmented
reality device such as generating, aggregating, summarizing,
and/or fact checking. For example, a story is generated
and/or summarized and presented on the user’s augmented
reality device. In some embodiments, the story is generated
using/based on content acquired using the augmented reality
device. For example, the user’s augmented reality device
detects Restaurant X, and instead of or in addition to
providing a list of Yelp reviews, an automatically generated
summary of the Yelp reviews is provided to the user on the
augmented reality device. In another example, an augmented
reality device detects a corporation’s logo, and provides the
user with a summary of the corporation, generates a news
story about the company’s finances, and/or aggregates
recent news articles about the company, any of which is fact
checked or not. In some embodiments, an augmented reality
device detects content and provides a summary or fact
checked summary. In some embodiments, an augmented
reality device detects a politician or other person (e.g., using
face/voice recognition), and generates a description of the
politician including an opposing perspective of the politi-
cian’s views. In some embodiments, a restaurant name is
detected, and articles, social networking information (e.g.,
tweets), and/or any other content related to the restaurant is
aggregated and/or fact checked.

An augmented reality device is able to be any augmented
reality device (e.g., Google Glass®). For example, the
augmented reality device includes a camera and a display
which are able to be worn on a user’s face. The augmented
reality device also includes a processor and memory for
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processing and storing information such as applications and
acquired information. The applications are able to perform
functions such as face recognition, content recognition (e.g.,
text recognition), image recognition, and use acquired infor-
mation with the generating, aggregating, summarizing and/
or fact checking implementations. For example, the camera
of the augmented reality device acquires the name of a
restaurant by text/image recognition of the data received by
the camera, then articles are found using the name of the
restaurant, the articles are summarized and fact checked, and
the summaries with fact check results are displayed on the
display of the augmented reality device.

In some embodiments, headlines are aggregated and fact
checked instead of or in addition to entire articles, and links
for the full article are provided.

In some embodiments, the generation, aggregation, sum-
marization, and/or fact checking are utilized with a search
engine. For example, when a user searches for a search
string, a summarization of recent articles related to the
search string is automatically generated. Furthering the
example, articles/web pages/content are located based on the
search string, then a summarization implementation is uti-
lized to consolidate the articles into a summary which is
displayed in addition to the search results. In another
example, a most recent article/content for the search string
is found and automatically fact checked and summarized
which is presented with the search results.

In some embodiments, the generation, aggregation, sum-
marization, and/or fact checking utilize email, text mes-
sages, social media/networking to post results. For example,
aggregated articles that have been fact checked are sent to a
user’s email periodically.

In some embodiments, any of the steps/methods described
herein such as generating, aggregating, summarizing, fact
checking, and/or determining opposing perspectives, are
able to be implemented utilizing cloud computing. For
example, the fact checking is implemented in a cloud
computing device and results are sent to user devices.
Furthering the example, user devices monitor information,
the information is sent to the cloud where it is processed
and/or fact checked, and then results are sent to the user
devices. In another example, a story is generated, content is
aggregated, the aggregated content is summarized and fact
checked, all in the cloud, and then content and/or results are
distributed to user devices.

The methods described herein are able to be implemented
separately or together. For example, content is able to be
generated, aggregated, summarized and/or fact checked.
Content is able to be fact checked then generated, aggre-
gated and/or summarized. Content is able to be generated,
aggregated and/or summarized and then fact checked. Any
combination or permutation of the methods is able to be
utilized. Any order of the methods is able to be utilized. Any
of the methods are able to be utilized multiple times. Any of
the methods/steps are able to be performed sequentially or in
parallel. The output of any of the methods is able to be used
as input of any of the other methods. For example, content
is fact checked, and then the fact check results are used to
generate a summary, and the summary is used for generating
a story. The output of any of the methods is able to be
displayed and/or transmitted. The steps/methods are able to
be implemented on separate content or collective content.
For example, each separate piece of aggregated content is
summarized separately to generate multiple summaries, or
aggregated content is summarized as one to generate a single
summary. In another example, generated content, aggre-
gated content and other content are summarized separately
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or as one. Fact checking is able to be implemented before
and/or after any step or method, and the fact checking is able
to be performed on any part of the data. For example,
content is aggregated, then summarized and then fact
checked (e.g. the aggregated content and the summaries are
fact checked, or only the summarized aggregated data is fact
checked); or content is aggregated then fact checked and
then summarized; or content is fact checked then aggregated
and then summarized. Fact checking and/or any of the
methods are able to occur multiple times. For example,
summary information is fact checked, then aggregating
occurs, and then fact checking occurs on the aggregated
content.

Examples of methods include: generating content; aggre-
gating content; summarizing content; fact checking content;
generating content and aggregating content; generating con-
tent and summarizing content; generating content and fact
checking content; aggregating content and generating con-
tent; summarizing content and generating content; fact
checking content and generating content; aggregating con-
tent and summarizing content; summarizing content and
aggregating content; aggregating content and fact checking
content; fact checking content and aggregating content;
summarizing content and fact checking content; fact check-
ing content and summarizing content; generating content,
aggregating content, and summarizing content; generating
content, aggregating content, and fact checking content;
generating content, summarizing content, and fact checking
content; generating content, summarizing content, and
aggregating content; generating content, fact checking con-
tent, and aggregating content; generating content, fact
checking content, and summarizing content; aggregating
content, summarizing content, and fact checking content;
aggregating content, generating content, and summarizing
content; aggregating content, generating content, and fact
checking content; aggregating content, summarizing con-
tent, and generating content; aggregating content, fact
checking content, and generating content; aggregating con-
tent, fact checking content, and summarizing content; sum-
marizing content, aggregating content, and fact checking
content; summarizing content, fact checking content, and
aggregating content; summarizing content, fact checking
content, and generating content; summarizing content, gen-
erating content, and fact checking content; summarizing
content, generating content, and aggregating content; sum-
marizing content, aggregating content, and generating con-
tent; fact checking content, generating content, and aggre-
gating content; fact checking content, generating content,
and summarizing content; fact checking content, aggregat-
ing content, and generating content; fact checking content,
aggregating content, and summarizing content; fact check-
ing content, summarizing content, and generating content;
fact checking content, summarizing content, and aggregat-
ing content; generating content, aggregating content, fact
checking content, and summarizing content; generating con-
tent, aggregating content, summarizing content, and fact
checking content; generating content, summarizing content,
aggregating content, and fact checking content; generating
content, summarizing content, fact checking content, and
aggregating content; generating content, fact checking con-
tent, summarizing content, and aggregating content; gener-
ating content, fact checking content, aggregating content,
and summarizing content; aggregating content, summariz-
ing content, generating content, and fact checking content;
aggregating content, generating content, fact checking con-
tent, and summarizing content; aggregating content, gener-
ating content, summarizing content, and fact checking con-
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tent; aggregating content, summarizing content, fact
checking content, and generating content; aggregating con-
tent, fact checking content, summarizing content, and gen-
erating content; aggregating content, fact checking content,
generating content, and summarizing content; summarizing
content, aggregating content, generating content, and fact
checking content; summarizing content, fact checking con-
tent, generating content, and aggregating content; summa-
rizing content, fact checking content, aggregating content,
and generating content; summarizing content, generating
content, aggregating content, and fact checking content;
summarizing content, generating content, fact checking con-
tent, and aggregating content; summarizing content, aggre-
gating content, fact checking content, and generating con-
tent; fact checking content, generating content, summarizing
content, and aggregating content; fact checking content,
generating content, aggregating content, and summarizing
content; fact checking content, aggregating content, sum-
marizing content, and generating content; fact checking
content, aggregating content, generating content, and sum-
marizing content; fact checking content, summarizing con-
tent, aggregating content, and generating content; fact
checking content, summarizing content, generating content,
and aggregating content. The content is able to be the same
content and/or different content. For example, if content is
generated, that content is able to be summarized and/or
different content is summarized. The output of any prior
method is able to be the input of a method or not. Other
methods are able to be incorporated before or after any of the
steps, for example, determining different perspectives. The
examples described are not meant to limit the invention in
any way.

Additional examples are described herein, but are not
meant to limit the invention in any way. For example, an
article is generated utilizing database information. Addition-
ally, similar articles (based on topic) are aggregated and fact
checked, and only articles with a factual accuracy rating
above a threshold are displayed to the user along with the
generated article.

For example, an article is generated utilizing web page
analysis. Additionally, articles based on the web page analy-
sis are aggregated. Only the aggregated content is fact
checked.

For example, articles are aggregated and fact checked,
and only the factually accurate aggregated articles are sum-
marized.

For example, articles are aggregated and fact checked,
and only the factually accurate aggregated articles are dis-
played.

For example, several web pages related to a specified
topic are located and fact checked, and only the articles with
a factual accuracy rating above a threshold are aggregated.
Each of the aggregated articles is summarized, and the
summaries with the fact checking results are displayed.

For example, social networking content is aggregated and
fact checked, and only the social networking content that has
a factual accuracy rating above a threshold is summarized.

For example, several articles related to the same topic but
with opposing perspectives based on analysis of the authors
are located and fact checked, but only the two most factually
accurate articles are summarized and merged to generate a
new story.

For example, a story is generated, content is aggregated,
and additional information is located. The story, content and
additional information are summarized. The summary is fact
checked, and the fact check results are displayed to a user.
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For example, a story is generated using fact checked
information. The story is summarized and displayed to a
user.

For example, two items of content are summarized and
the summaries are fact checked. The fact checked summa-
ries are utilized to generate a story.

For example, multiple web pages are fact checked and
summarized, where only the web pages written by entities
with a validity rating above a threshold are summarized. The
summaries are aggregated and displayed to a user.

For example, tweets by a CEO are fact checked and then
summarized using only the factually accurate information of
the tweets.

For example, tweets by a CEO are fact checked and then
content is generated using only the factually accurate infor-
mation of the tweets.

For example, summaries of content are aggregated and
fact checked, and displayed in order based on their factual
accuracy ratings (e.g., most accurate first).

For example, aggregated content is summarized individu-
ally or collectively and fact checked.

For example, content is fact checked, and based on the
fact check results, articles and/or summaries are generated,
and/or the content is aggregated.

For example, content is aggregated and fact checked, and
then a story is generated using the fact checked aggregated
content.

For example, stories are generated, then aggregated and
then fact checked.

For example, aggregated content is summarized, and the
summaries are used to generate a story which is fact
checked.

For example, content is summarized, the summaries are
fact checked, and stories are generated using the summaries
by merging only factually accurate content.

For example, only factually accurate content as deter-
mined by fact checking is used to generate a story/content.
In another example, only the factually accurate content with
a confidence score above a threshold is used.

For example, any content except for factually inaccurate
content as determined by fact checking is used to generate
a story/content.

For example, only sources with a factual accuracy rating
above a threshold as determined by fact checking are used
to generate a story/content.

For example, only factually inaccurate content as deter-
mined by fact checking and a template are used to generate
a story/content indicating the content is inaccurate.

For example, only questionable content as determined by
fact checking and a template are used to generate a story/
content indicating the content is questionable.

For example, factually accurate and factually inaccurate
content as determined by fact checking and a template are
used to generate a story/content where the template is
configured to separate the factually accurate content and the
factually inaccurate content.

For example, all content is used to generate a story/
content but the story includes indications of factually accu-
rate, factually inaccurate, and/or any other characterizations.

For example, only content with a factual accuracy rating
above a threshold as determined by fact checking is aggre-
gated.

For example, only content with a number of factual
inaccuracies below a threshold as determined by fact check-
ing is aggregated.
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For example, only content with a factual accuracy rating
equal to or below a threshold as determined by fact checking
is aggregated and is indicated as factually inaccurate.

For example, only questionable content as determined by
fact checking is aggregated and is indicated as questionable.
For example, the content is not able to be confirmed or
disproved.

For example, all types of content are aggregated, and the
content is indicated/classified based on fact checking.

For example, only content with a factual accuracy rating
above a threshold as determined by fact checking is sum-
marized.

For example, only content with a factual accuracy rating
equal to or below a threshold as determined by fact checking
is summarized.

For example, only factually accurate content (and/or
another characterization) as determined by fact checking is
utilized when generating a summary. Furthering the
example, lexical chains are generated using only sentences
or phrases of factually accurate content. In another example,
lexical chains are generated using the entire content, but
only factually accurate sentences or phrases are selected
when generating the summary.

For example, only factually inaccurate content (and/or
another characterization) as determined by fact checking is
utilized when generating a summary. Furthering the
example, lexical chains are generated using only sentences
or phrases of factually inaccurate content. In another
example, lexical chains are generated using the entire con-
tent, but only factually inaccurate sentences or phrases are
selected when generating the summary.

For example, factually accurate content, factually inac-
curate content, and/or other characterizations of content as
determined by fact checking are utilized when generating
two or more summaries (e.g., a summary of factually
accurate information and a summary of factually inaccurate
information).

For example, all content is fact checked and summarized,
and the factual accuracy results are indicated.

For example, only content from an entity with a validity
rating above a threshold is used to generate content.

For example, only content from an entity with a validity
rating above a threshold is aggregated.

For example, only content from an entity with a validity
rating above a threshold is summarized.

For example, only content from an entity with a satisfac-
tion rating above a threshold is used to generate content.

For example, only content from an entity with a satisfac-
tion rating above a threshold is aggregated.

For example, only content from an entity with a satisfac-
tion rating above a threshold is summarized.

For example, factually accurate information as deter-
mined by fact checking is used to generate content, only
content with a factually accuracy rating above a threshold is
aggregated, and additional information is fact checked.

For example, factually accurate information as deter-
mined by fact checking is used to generate content, only
content with a factually accuracy rating above a threshold is
aggregated, which are then summarized, and additional
information is fact checked and summarized.

For example, content is aggregated based on a keyword,
the aggregated content is fact checked, and only the top 2
items of content based on factual accuracy ratings are
summarized and merged.
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As described herein, these are merely examples, any
combination or permutation of any of the methods/method
steps with any combination or permutation of input/output is
able to be utilized together.

FIG. 12 illustrates a flowchart of a method of generating
and fact checking content according to some embodiments.
In the step 1200, content is generated. In the step 1202, the
generated content is fact checked. For example, fact check
results are displayed with the generated content. In some
embodiments, fewer or additional steps are implemented. In
some embodiments, the order of the steps is modified.

FIG. 13 illustrates a flowchart of a method of aggregating
and fact checking content according to some embodiments.
In the step 1300, content is aggregated. In the step 1302, the
aggregated content is fact checked. For example, the aggre-
gated content is displayed with fact check results. In another
example, the aggregated content is sorted/ordered based on
the fact check results (e.g., content with highest factual
accuracy rating is displayed first). In another example,
aggregated content that does not meet a factual accuracy
threshold is not displayed. In some embodiments, fewer or
additional steps are implemented. In some embodiments, the
order of the steps is modified.

FIG. 14 illustrates a flowchart of a method of summariz-
ing and fact checking content according to some embodi-
ments. In the step 1400, content is summarized. In the step
1402, the summarized content is fact checked. For example,
only a summary of the content is fact checked, and results
are displayed with the summary. In another example, only
the summary is fact checked, but the fact check results are
displayed with the entire content. In some embodiments,
fewer or additional steps are implemented. In some embodi-
ments, the order of the steps is modified.

FIG. 15 illustrates a flowchart of a method of fact check-
ing content and generating content according to some
embodiments. In the step 1500, content is fact checked. In
the step 1502, content is generated using the fact check
analysis. For example, only factually accurate information is
utilized when generating content. In some embodiments,
fewer or additional steps are implemented. In some embodi-
ments, the order of the steps is modified.

FIG. 16 illustrates a flowchart of a method of fact check-
ing content and aggregating content according to some
embodiments. In the step 1600, content is fact checked. In
the step 1602, content is aggregated using the fact check
analysis. For example, only content with a factual accuracy
rating above a threshold is aggregated. In some embodi-
ments, fewer or additional steps are implemented. In some
embodiments, the order of the steps is modified.

FIG. 17 illustrates a flowchart of a method of fact check-
ing content and summarizing content according to some
embodiments. In the step 1700, content is fact checked. In
the step 1702, content is summarized using the fact check
analysis. For example, only content with a factual accuracy
rating above a threshold is summarized. In another example,
the fact checking results are utilized with lexical chaining to
generate a summary. In some embodiments, fewer or addi-
tional steps are implemented. In some embodiments, the
order of the steps is modified.

FIG. 18 illustrates a flowchart of a method of generating,
aggregating, summarizing and/or fact checking content
according to some embodiments. In the step 1800, content is
generated, aggregated, summarized and/or fact checked. In
the step 1802, the output of the step 1800 and/or the content
and/or other content is utilized for generating, aggregating,
summarizing and/or fact checking. In some embodiments,
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fewer or additional steps are implemented. In some embodi-
ments, the order of the steps is modified.

FIG. 19 illustrates a flowchart of a method of generating,
aggregating, summarizing and/or fact checking content
according to some embodiments. In the step 1900, content is
generated, aggregated, summarized and/or fact checked. In
the step 1902, the output of the step 1900 and/or the content
and/or other content is utilized for generating, aggregating,
summarizing and/or fact checking. In the step 1904, the
output of the step 1900 and/or the output of the step 1902
and/or the content and/or other content is utilized for gen-
erating, aggregating, summarizing and/or fact checking. In
some embodiments, fewer or additional steps are imple-
mented. In some embodiments, the order of the steps is
modified.

FIG. 20 illustrates a flowchart of a method of generating,
aggregating, summarizing and/or fact checking content
according to some embodiments. In the step 2000, content is
generated, aggregated, summarized and/or fact checked. In
the step 2002, the output of the step 2000 and/or the content
and/or other content is utilized for generating, aggregating,
summarizing and/or fact checking. In the step 2004, the
output of the step 2000 and/or the output of the step 2002
and/or the content and/or other content is utilized for gen-
erating, aggregating, summarizing and/or fact checking. In
the step 2006, the output of the step 2000 and/or the output
of'the step 2002 and/or the output of the step 2004 and/or the
content and/or other content is utilized for generating, aggre-
gating, summarizing and/or fact checking. In some embodi-
ments, fewer or additional steps are implemented. In some
embodiments, the order of the steps is modified.

FIG. 21 illustrates a diagram of implementations usable
with or without optimized fact checking according to some
embodiments. The implementations include: generating
content, aggregating content, merging content, summarizing
content, determining opposing perspectives, utilizing valid-
ity ratings, utilizing satisfaction ratings, replay, breaking
news, utilizing language differences, advertising, incorpo-
rating user interests, cloud computing, augmented reality,
search, and/or any other implementation. The implementa-
tions are able to be utilized separately or together with any
of the other implementations.

FIG. 22 illustrates a diagram of an augmented reality
device according to some embodiments. The device 2200
includes a frame 2202, a lens 2204, and a camera 2206. In
some embodiments, the lens 2204 or part of the lens 2204 is
used as a display or a separate display is able to be included
with the device 2200. The camera 2206 is able to acquire
visual content by scanning and/or taking a picture of objects.
In some embodiments, the camera 2206 is capable of
processing the data including converting the content to text,
parsing the content, generating content, aggregating content,
summarizing content, fact checking the content and/or pro-
viding supplemental information, and indicating a result of
the fact checking/supplemental information search on the
lens 2204 or another location. In some embodiments, the
camera 2206 acquires the content, and some or all of the
processing, fact checking, searching and/or indicating
occurs on another device (e.g., in the cloud). For example,
the camera 2206 acquires a restaurant name, sends (using a
transceiver/receiver) the content or identifying information
to the cloud for converting, parsing, fact checking, and then
the could sends the results to the camera 2206 (or directly to
the lens 2204) for display on the lens 2204 or elsewhere. In
another example, a processor 2208 (and/or any other cir-
cuitry/computer components) is also included with the
glasses and is coupled to the camera 2206 and lens 2204, and
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the processor 2208 processes and fact checks the informa-
tion and sends the result to the lens 2204. The device 2200
is able to include a microphone 2210 for acquiring audio.
The device 2200 is able to be any shape or configuration and
is not limited to the specific configuration as shown. For
example, the frame is able to be any shape, the lens is able
to be singular or multiple lenses in any shape, the camera is
able to be located anywhere and does not even need to be
attached to the frame (e.g., a camera is worn on the user’s
head, but information is displayed on the lens), or the
processor is located elsewhere.

For example, a user wears the augmented reality device
2200 to a political rally. The camera 2206 of the device 2200
uses facial recognition to determine that Politician J is
speaking. The microphone 2210 receives what Politician J is
saying. The processor 2208 processes the received content
and converts it into text. The text is fact checked. In some
embodiments, the fact check results are classified (e.g.,
factually accurate and factually inaccurate). Using the fact
checked information, a summary is generated only including
factually accurate content. In another example, an article is
generated using only factually accurate content. In another
example, two articles are generated, one with only factually
accurate content, and one with only factually inaccurate
content. In some embodiments, the summary or summaries
are generated using lexical chaining and/or other summari-
zation implementations. The summary or article generated is
displayed on the lens 2204 for the user to read, or the
generated content is published such as sent to the Web (e.g.,
to the user’s blog or social networking page or to be
published on a media site)

In another example, a user wears the augmented reality
device 2200. The camera 2206 of the device 2200 uses text
recognition to determine the name of a restaurant (e.g., an
image is taken of the name, the image is processed using an
application to convert an image into text). For example, the
user’s augmented reality device 2200 detects Restaurant X,
and instead of or in addition to providing a list of Yelp
reviews, an automatically generated summary of the Yelp
reviews is provided to the user on the lens 2204 of the
augmented reality device 2200. In another example, articles
about Restaurant X are aggregated and displayed on the lens
2204. In another example, after detecting Restaurant X, the
user is able to send social networking messages about the
restaurant.

The augmented reality device is able to be any device
such as glasses, goggles, ear buds (or another hearing
device), atactile device (e.g., a device to vibrate a part of the
user such as finger or ear), and/or any other device to provide
augmented reality. For example, augmented reality glasses
include a tactile device which vibrates the earpiece near the
users ear upon determining a triggering event such as fact
checking content and determining it is factually inaccurate.
In some embodiments, the augmented reality device
includes a microphone to receive audio, and the audio is
processed (e.g., converted to text) and fact checked and/or
analyzed as described herein. In some embodiments, the
augmented reality device includes a projection device or the
projection device is the camera or part of the camera. For
example, the projection device is able to output any of the
results or information onto another object (e.g., wall, paper,
table). Any of the steps/methods described herein are able to
be implemented using the augmented reality device.

In some embodiments, optimized fact checking includes
using a broadening implementation approach. For example,
an exact match fact check is implemented. The exact phrase
is searched for within source information. If the exact phrase
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is found in a sufficient number of sources (e.g., above a
lower threshold), then a result is returned (e.g., true). If the
exact phrase is not found (e.g., equal to or below the lower
threshold of sources), then a second fact check implemen-
tation is utilized. For example, the second fact check imple-
ments a pattern matching search. The pattern matching
search is able to be implemented in any manner, for
example, pattern matching utilizes subject-verb-object
matching to determine if the same or a similar item matches.
If the second fact check returns with sufficient confidence
(e.g., number of matches and/or sources above a lower
threshold or a pattern matching confidence score above a
lower threshold), then a result is returned. If the second fact
check does not return with sufficient confidence, then a third
fact check is implemented. For example, the third fact check
implements a natural language search. If the third fact check
returns with sufficient confidence (e.g., above a natural
language confidence lower threshold or number of matches
above a lower threshold), then a result is returned. If the
third fact check does not return with sufficient confidence,
then a negative result or some other result is returned, or no
result is returned. Although only three fact check implemen-
tations are described herein, any number of implementations
are able to be implemented and used before returning a
negative result.

In some embodiments, optimized fact checking includes
using a broadening source approach according to some
embodiments. Information to be fact checked is compared
with a narrow source. For example, the narrow source is a
single database stored on a local device. Other examples of
narrow sources are a single document, a single document on
a local device, a designated fact checking database or a
single web page. If the fact check determines a sufficient
result (e.g., information matches or is verified by the narrow
source), then a result is returned (e.g., validated). If the fact
check does not find a match, then a broader scope of sources
is utilized (e.g., many databases stored within a dedicated set
of “cloud” devices). If a sufficient result is determined (e.g.,
a number above a lower threshold of sources agree or
disagree with the information to be fact checked), then a
result is returned. If the broader fact check does not find a
match, then an even broader scope of sources is utilized
(e.g., the entire Web). If a sufficient result is determined
(e.g., a number above a lower threshold of sources agree or
disagree with the information to be fact checked), then a
result is returned. If the even broader fact check does not find
a match, then a result indicating a negative result, some other
result, or no result is indicated. In some embodiments,
additional broadening is implemented. In other words, the
fact checking is not limited to three rounds of sources.

In some embodiments, optimized fact checking utilizes
sources on devices of differing speeds. For example, source
information on a local cache is used first, then source
information on a Random Access Memory (RAM) is used,
then source information on a hard drive is used, and then
source information on distributed storage is used last for fact
checking. In this example, quicker (meaning faster access
times) sources are used first, followed by slower sources if
a result is not found. In some embodiments, most recent,
most popular, and/or most common quotes/information are
stored in the quicker storage (e.g., cache), and the least
recent, least popular, least common quotes/information are
stored in the slower storage (e.g., distributed storage). In
some embodiments, common variants of recent, popular,
and/or common information are stored (locally) as well. For
example, a similar comment with one or two of the words
changed or replaced by synonyms. In some embodiments,
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only facts are stored in the cache or in devices faster than a
hard drive (e.g., cache and RAM). In some embodiments,
only facts are stored on faster devices (e.g., a hard drive or
faster) and only opinions are stored on slower devices (e.g.,
distributed source devices). In some embodiments, higher
confidence score fact check results are stored on devices
with faster access times. For example, if a cache is able to
store 1,000 fact check results, the 1,000 fact check results
with the highest confidence score are stored in the cache, and
the next highest fact check results are stored on RAM, and
so on with the lowest confidence score results stored on the
slowest devices. In another example, the storage includes
varying speeds of servers, hard drives, locations on hard
drives, and other data storage devices. For example, the most
popular or relevant sources are stored on an extremely fast
server, and less popular/relevant sources are stored on a
slower server, and even less popular/relevant sources are
stored on an even slower server.

In some embodiments, optimized fact checking includes
using a keyword-based source approach according to some
embodiments. A keyword or keywords (or phrases) are
detected in the information. For example, it is detected that
a commentator is discussing “global warming” and “taxes.”
Initially, only source information classified by the keywords
“global warming” and “taxes” are utilized for fact checking
Instead of looking at all sources to confirm any information,
the source information utilized is found in source informa-
tion classified as related to “global warming” and “taxes.” If
the comparison using the source information produces a
sufficient result, then the result is returned, and the process
ends. If the comparison does not produce a result, then, the
comparison uses broader sources such as sources that are
related to only a single keyword such as “taxes.” If that
comparison returns a sufficient result, then the process ends.
If further comparisons are needed, then the scope of source
information broadens again, and sources classified with
keywords related to keywords found in the information are
used. For example, instead of just using “taxes” and “global
warming,” sources under classifications of: “economics,”
“finance,” and “weather” are utilized. If a result is found,
then the result is returned. In some embodiments, if a result
is still not found, the process ends, with a negative result or
no result returned, and in some embodiments, further expan-
sion of the sources is implemented.

In some embodiments, the optimized fact checking imple-
mentations and/or other implementations are utilized
together. For example, an exact match search is imple-
mented on a local cache using only keyword-classified
source information before any other comparisons are per-
formed, and the comparisons broaden/narrow from there.
Additional examples include: exact match on cache, then
exact match on RAM, exact match on hard drive, exact
match on other locations, then pattern matching on cache,
pattern matching on RAM, pattern matching on other loca-
tions, then natural language search on cache, natural lan-
guage search on RAM, and natural language search on other
locations. In another example, an exact match on cache is
used first, then a pattern match on cache, then a natural
language search on cache, then an exact match on RAM, and
so on. Any combination of the efficient searches/fact check-
ing is possible. In some embodiments, the fact checking
process continues until a result is found or a timeout is
determined (e.g., after 0.5 ms of searching and no result is
determined, the process times out).

In some embodiments, the optimized fact checking sys-
tem (and/or any of the methods described herein) is a smart
phone application including, but not limited to, an iPhone®,
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Droid® or Blackberry® application. In some embodiments,
a broadcaster performs the generating, aggregating, summa-
rizing and/or fact checking. In some embodiments, a user’s
television performs the generating, aggregating, summariz-
ing and/or fact checking. In some embodiments, a user’s
mobile device performs the generating, aggregating, sum-
marizing and/or fact checking and causes (e.g., sends) the
results to be displayed on the user’s television and/or
another device. In some embodiments, the television sends
the fact checking result and/or other content to a smart
phone.

Utilizing the optimized fact checking system, method and
device depends on the implementation to some extent. In
some implementations, a television broadcast uses fact
checking to fact check what is said or shown to the viewers,
and a mobile application, in some embodiments, uses fact
checking to ensure a user provides factually correct infor-
mation. Other examples include where web pages or social
networking content (e.g., tweet or Facebook® page) are
processed, fact checked in an optimized manner, and a result
is provided. The generating, aggregating, summarizing and/
or fact checking is able to be implemented without user
intervention. For example, if a user is watching a news
program, the generating, aggregating, summarizing and/or
fact checking is able to automatically occur and present the
appropriate information. In some embodiments, users are
able to disable the generating, aggregating, summarizing
and/or fact checking if desired. Similarly, if a user imple-
ments generating, aggregating, summarizing and/or fact
checking on his mobile application, the generating, aggre-
gating, summarizing and/or fact checking occurs automati-
cally. For a news company, the generating, aggregating,
summarizing and/or fact checking is also able to be imple-
mented automatically, so that once installed and/or config-
ured, the news company does not need take any additional
steps to utilize the generating, aggregating, summarizing
and/or fact checking. In some embodiments, the news com-
pany is able to take additional steps such as adding sources.
In some embodiments, news companies are able to disable
the generating, aggregating, summarizing and/or fact check-
ing, and in some embodiments, news companies are not able
to disable the generating, aggregating, summarizing and/or
fact checking to avoid tampering and manipulation of data.
In some embodiments, one or more aspects of the generat-
ing, aggregating, summarizing and/or fact checking are
performed manually.

In operation, the optimized fact checking system, method
and device enable information to be fact checked in real-
time and automatically (e.g., without user intervention) in an
optimized manner. The monitoring, processing, fact check-
ing and providing of status are each able to occur automati-
cally, without user intervention. Similarly, generating,
aggregating, and/or summarizing are able to occur automati-
cally, without user intervention. Results of the fact checking
(and/or any methods) are able to be presented nearly instan-
taneously, so that viewers of the information are able to be
sure they are receiving accurate and truthful information.
Additionally, the fact checking is able to clarify meaning,
tone, context and/or other elements of a comment to assist
a user or viewer. By utilizing the speed and breadth of
knowledge that comes with automatic, computational fact
checking, the shortcomings of human fact checking are
greatly overcome. With instantaneous or nearly instanta-
neous fact checking, viewers will not be confused as to what
information is being fact checked since the results are posted
instantaneously or nearly instantaneously versus when a fact
check is performed by humans and the results are posted
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minutes later. The rapid fact checking provides a significant
advantage over past data analysis implementations. Any of
the steps described herein are able to be implemented
automatically or manually. Any of the steps described herein
are able to be implemented in real-time or non-real-time.
The thresholds described herein are able to be determined/
generated in any manner such as user-generated/specified,
automatically generated, and/or generated based on empiri-
cal data/testing.

The methods, systems, and devices described herein pro-
vide many improvements such as automatically generating,
aggregating, summarizing and/or fact checking content
quickly and in an optimized manner. The improvements also
include providing factually accurate content (e.g., by gen-
erating a story using fact checked content, aggregating only
factually accurate content or only using factually accurate
content to generate a summary), providing fact check results
to indicate the status of content, and many other improve-
ments. By summarizing, and then generating, aggregating,
and/or fact checking, less content is analyzed, thus efficiency
is improved. By fact checking then generating, aggregating,
and/or summarizing, accurate content or another specific set
of content is used, so the output is more accurate and is
produced in a more efficient manner, since less content is
analyzed. The improvements involve providing data to users
more quickly, more efficiently, and more accurately. The
improvements are also able to reduce storage space, band-
width usage, processing burdens, and display screen foot-
print.

Examples of Implementation Configurations:

Although the monitoring, processing, generating, aggre-
gating, summarizing, and/or, fact checking and indicating
are able to occur on any device and in any configuration,
these are some specific examples of implementation con-
figurations. Monitoring, processing, generating, aggregat-
ing, summarizing, and/or, fact checking and providing all
occur on a broadcaster’s devices (or other emitters of
information including, but not limited to, news stations,
radio stations and newspapers). Monitoring, processing and
generating, aggregating, summarizing, and/or, fact checking
occur on a broadcaster’s devices, and providing occurs on an
end-user’s device. Monitoring and processing occur on a
broadcaster’s devices, generating, aggregating, summariz-
ing, and/or, fact checking occurs on a broadcaster’s devices
in conjunction with third-party devices, and providing
occurs on an end-user’s device. Monitoring occurs on a
broadcaster’s devices, processing and providing occur on an
end-user’s device, and generating, aggregating, summariz-
ing, and/or, fact checking occurs on third-party devices.
Monitoring, processing, generating, aggregating, summariz-
ing, and/or, fact checking, and providing all occur on third-
party devices. Monitoring, processing, generating, aggregat-
ing, summarizing, and/or, fact checking, and providing all
occur on an end-user’s device. Monitoring, processing and
generating, aggregating, summarizing, and/or, fact checking
occur on a social networking site’s device, and providing
occurs on an end-user’s device. These are only some
examples; other implementations are possible. Additionally,
supplemental information is able to be monitored for,
searched for, processed and/or provided using any of the
implementations described herein. Further, generating,
aggregating, summarizing and/or fact checking are able to
be implemented on any device or any combination of
devices.

Fact checking includes checking the factual accuracy
and/or correctness of information. The type of fact checking
is able to be any form of fact checking such as checking
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historical correctness/accuracy, geographical correctness/ac-
curacy, mathematical correctness/accuracy, scientific cor-
rectness/accuracy, literary correctness/accuracy, objective
correctness/accuracy, subjective correctness/accuracy, and/
or any other correctness/accuracy. Another way of viewing
fact checking includes determining the correctness of a
statement of objective reality or an assertion of objective
reality. Yet another way of viewing fact checking includes
determining whether a statement, segment or phrase is true
or false.

Although some implementations and/or embodiments
have been described related to specific implementations
and/or embodiments, and some aspects/elements/steps of
some implementations and/or embodiments have been
described related to specific implementations and/or
embodiments, any of the aspects/elements/steps, implemen-
tations and/or embodiments are applicable to other aspects/
elements/steps, implementations and/or embodiments
described herein.

The present invention has been described in terms of
specific embodiments incorporating details to facilitate the
understanding of principles of construction and operation of
the invention. Such reference herein to specific embodi-
ments and details thereof is not intended to limit the scope
of the claims appended hereto. It will be readily apparent to
one skilled in the art that other various modifications may be
made in the embodiment chosen for illustration without
departing from the spirit and scope of the invention as
defined by the claims.

What is claimed is:

1. A method programmed in a non-transitory memory of
a device comprising:

a. automatically generating narrative information by ana-

lyzing at least one first data source including extracting
a first set of data from the at least one first data source
and organizing the first set of data from the at least one
first data source into a narrative, wherein the first set of
data includes a plurality of different perspectives,
wherein the plurality of different perspectives are based
on a plurality of different languages, further wherein a
first perspective of the plurality of perspectives is a first
content in a first language, and a second perspective of
the plurality of perspectives is a second content in a
second language, wherein the first language and the
second language are different;

b. automatically fact checking, with the device, the nar-
rative information by comparing the narrative informa-
tion with source information to generate a result,
wherein the narrative information includes the first
content in the first language and the second content in
the second language, wherein fact checking the first
content comprises fact checking using sources in the
second language translated into the first language, and
fact checking the second content translated into the first
language comprises fact checking using sources in the
first language; and

c. automatically providing a status of the narrative infor-
mation in real-time based on the result of the compari-
son of the narrative information with the source infor-
mation.

2. The method of claim 1 wherein generating the narrative
information utilizes social networking information of a user
to determine a focus of the at least one first data source based
on a keyword detected most frequently, wherein the user is
being provided the status of the narrative information.

3. The method of claim 1 wherein generating the narrative
information utilizes one or more data sources with opposing
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perspectives, wherein the at least one first data source
comprises a data source with a first opposing perspective,
and the at least one first data source comprises a second data
source with a second opposing perspective, wherein gener-
ating the narrative information includes generating a plural-
ity of summaries with opposing perspectives and combining
the summaries to form the narrative information such that a
first sentence from a first summary of the plurality of
summaries is provided first, a first sentence from a second
summary of the plurality of summaries is provided second,
and continuing in order until a last sentence from a last
summary of the plurality of summaries is provided last.

4. The method of claim 1 further comprising automati-
cally generating a template based on entity detection includ-
ing retrieving text and placeholders from a data structure
based on the entity detection, wherein generating the nar-
rative information utilizes the template.

5. The method of claim 1 wherein the at least one first data
source comprises aggregate information which comprises a
plurality of articles about a same topic determined by
comparing dates and matching keywords within the plurality
of articles.

6. The method of claim 1 further comprising summarizing
the narrative information using lexical chaining and the
result generated by fact checking the narrative information,
including determining lexical chain strengths, wherein a
total strength of a sentence of the narrative information is
based on a lexical chain strength and a factual accuracy of
the sentence, further wherein the total strength of the sen-
tence is increased when the sentence is factually accurate,
and the total strength of the sentence is decreased when the
sentence is factually inaccurate.

7. The method of claim 1 further comprising summarizing
the source information using lexical chaining to generate
summarized source information, and using the summarized
source information for a preliminary comparison of the
narrative information with the source information, and then
using full source information corresponding to the summa-
rized source information for the comparison to generate the
result.

8. The method of claim 1 wherein generating the narrative
information includes analyzing a validity rating of an entity,
wherein the validity rating is based on factual accuracy of
content provided by the entity, and only extracting data as
the first set of data from the content provided by the entity
when the validity rating of the entity is above a validity
rating threshold.

9. The method of claim 1 wherein generating the narrative
information includes analyzing a satisfaction rating of an
entity, wherein the satisfaction rating is based on satisfaction
analysis of content provided by the entity, and only extract-
ing data as the first set of data from the content provided by
the entity when the satisfaction rating of the entity is above
a satisfaction rating threshold.

10. The method of claim 1 further comprising summariz-
ing the narrative information, wherein summarizing the
narrative information includes determining a set of most
factually accurate sentences combined with lexical chaining
to generate the summary.

11. The method of claim 1 wherein generating the narra-
tive information by analyzing the at least one first data
source includes matching user data with a template classi-
fication to select a template specific to the user, wherein the
template specific to the user includes the at least one first
data source specific to the user, wherein the template specific
to the user is utilized in organizing the first set of data from
the at least one first data source into the narrative.
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12. The method of claim 1 further comprising generating
advertisement information based on a summary of the
narrative information, further wherein keywords of a lexical
chain are analyzed to generate the advertisement informa-
tion.

13. The method of claim 1 wherein the at least one first
data source includes augmented reality-acquired device
information acquired using an augmented reality device, and
wherein the status of the narrative information is displayed
on the augmented reality device.

14. The method of claim 1 wherein generating the narra-
tive information includes replacing one or more placehold-
ers within a template with extracted data.

15. A method programmed in a non-transitory memory of
a device comprising:

a. automatically aggregating information utilizing a web
crawler to search for and retrieve content to generate
aggregated information;

b. automatically generating narrative information by ana-
lyzing at least one first data source including extracting
a first set of data from the at least one first data source
and organizing the first set of data from the at least one
first data source into a narrative, wherein the at least
one first data source comprises the aggregated infor-
mation;

c. automatically fact checking, with the device, the nar-
rative information by comparing the narrative informa-
tion with source information to generate a result,
wherein the narrative information includes a first con-
tent in a first language and a second content in a second
language, wherein fact checking the first content com-
prises fact checking using sources in the second lan-
guage translated into the first language, and fact check-
ing the second content translated into the first language
comprises fact checking using sources in the first
language; and

d. automatically providing a status of the narrative infor-
mation in real-time based on the result of the compari-
son of the narrative information with the source infor-
mation.

16. A device comprising:

a. a non-transitory memory for storing an application for
automatically performing the following steps:

1. generating narrative information by analyzing at least
one first data source including extracting a first set of
data from the at least one first data source and
organizing the first set of data from the at least one
first data source into a narrative, wherein generating
the narrative information by analyzing the at least
one first data source includes matching user data
with a template classification to select a template
specific to the user, wherein the template specific to
the user includes the at least one first data source
specific to the user, wherein the template specific to
the user is utilized in organizing the first set of data
from the at least one first data source into the
narrative, wherein the first set of data includes a
plurality of different perspectives, wherein the plu-
rality of different perspectives are based on a plu-
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rality of different languages, further wherein a first
perspective of the plurality of perspectives is a first
content in a first language, and a second perspective
of the plurality of perspectives is a second content in
a second language, wherein the first language and the
second language are different;

ii. fact checking the narrative information by compar-
ing the narrative information with source informa-
tion to generate a fact check result, wherein the
narrative information includes the first content in the
first language and the second content in the second
language, wherein fact checking the first content
comprises fact checking using sources in the second
language translated into the first language, and fact
checking the second content translated into the first
language comprises fact checking using sources in
the first language; and

iii. providing the narrative information and the fact
check result in real-time; and

b. a processor for processing the application.

17. The device of claim 16 further comprising generating
aggregate information, and the at least one first data source
comprises the aggregate information.

18. The device of claim 17 further comprising modifying
the aggregate information to generate modified aggregate
information by deleting sentences containing factually inac-
curate content in the aggregate information as determined by
fact checking, wherein generating the narrative information
utilizes the modified aggregate information.

19. The device of claim 17 wherein the aggregate infor-
mation includes a plurality of articles and each article of the
plurality of articles includes a plurality of sentences, wherein
when a sentence is determined to be factually accurate based
on fact checking and relevant to a summary based on lexical
chaining, then the sentence is utilized when generating the
summary, and when the sentence is determined to be fac-
tually inaccurate based on fact checking and relevant to the
summary based on lexical chaining, then the sentence is not
utilized when generating the summary, and when the sen-
tence is determined to be factually accurate based on fact
checking and not relevant to the summary based on lexical
chaining, then the sentence is not utilized when generating
the summary, and when the sentence is determined to be
factually inaccurate based on fact checking and not relevant
to the summary based on lexical chaining, then the sentence
is not utilized when generating the summary.

20. The device of claim 17 wherein the aggregate infor-
mation includes a plurality of articles, and each article of the
plurality of articles receives a factual accuracy rating based
on fact checking, further wherein an article of the plurality
of articles with a lowest factual accuracy rating is summa-
rized with a base number of sentences, and articles with
higher factual accuracy ratings are summarized with the
base number of sentences plus additional sentences such that
the article with the highest factual accuracy rating is sum-
marized with the base number of sentences plus a maximum
number of additional sentences.
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